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— more power than 
a mini, in your hand! 
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FAX/RTTY/MORSE 


PROGRAM FOR THE VHF SATELLITE COMPACT DISC-VIDEO 
IBM & COMPATS RECEIVER PROJECT — IT’S COMING! 


audio @ video © computing © communications © projects © engineering @ technology 








Fluke. First Family of DMMs. 


When accuracy, performance and value 
are important, professionals the world ove 
look to Fluke — the first family of DMMs 

Reliable Fluke-quality 342- or 4%-digil 
DMMs fit every need — from design en- 
gineering to industrial troubleshooting. 

There's the low-cost 70 Series — the 
most DMM you can get for the money. The 
tough 20 Series — totally sealed and buil 
to survive the dirtiest, grimiest, roughest 
jobs. The reliable 8020B Series — made 
to withstand the rigors of the field service 
environment. The precise 8060A Series — 
the most powerful and complete test and 
measurement system available in a hand- 
held package. And, of course, the versatile 
Bench/Portables that carry on the Fluke 
tradition for precision and durability in 


fern e | ™ — |ab-quality bench instruments. 
VAC : { ‘ ‘ ‘ ‘ 
4° 0G e 2 Fluke comes in first again with the 
ee worid’s largest selection of quality ac- 
, me) ZG | cessories to help extend the capabilities o' 
your DMM even further. 
_| tom me a | There's no need to look anywhere else. 
aun | ae : Uncompromising Fluke design and lead- 


ing edge technology are the reasons why 
attempts at imitation will never foo! the 
millions of professionals that accept noth- 
ing less than a Fluke. 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 











ELMEASCO 
Instruments Pty. Ltd. 


Talk to your local Elmeasco distributor about Fluke 


e A.C.T. John Pope Electrical (062) 80 6576 ¢ J Blackwood & Sons (062) 80 5235 ¢ George Brown (062) 80 4355 

e N.S.W, Ames Agency 699 4524 e J Blackwood & Sons ¢ George Brown 519 5855 Newcastle 69 6399 « Bryan Catt Industnes 526 2222 

e D.G.E. Systems (049) 69 1625 ¢ W.F.Dixon (049) 69 5177 ¢ Ebson 707 2111 ¢ Macelec (042) 29 1455 

¢ Novacastrian Electronic Supply (049) 62 1358 e Obiat Pty Ltd 698 4776 e Petro-Ject 569 9655 e David Reid 267 1385 e Selectroparts 708 3244 
e Geoff Wood 427 1676 

e N.TERRITORY_J Blackwood & Son (089) 84 4255, 52 1788 e Thew & McCann (089) 84 4999 

e QUEENSLAND  Auslec (07) 854 1661 ¢ Petro-Ject (075) 91 4199 e St Lucia Electronics 52 7466 e Cliff Electronics 341 4655 

e L.E.Boughen 369 1277 e Fred Hoe & Sons 277 4311 » The Electronics Shop (075) 32 3632 ¢ Thompson Instruments (Cairns) (070)51 2404 

¢ S AUSTRALIA Protronics 212 3111 ¢ Trio Electrix 212 6235 e Industrial Pyrometers 352 3688 e J Blackwood & Sons 46 0391 

e Petro-Ject 363 1353 

¢ TASMANIA George Harvey (003) 31 6533 (002) 34 2233 

e VICTORIA Radio Parts 329 7888 « George Brown Electronics Group 878 8111 ¢ G.B. Telespares 328 4301 ¢ A.W.M. Electrical Wholesalers 
e Petro-Ject 419 9377 e J Blackwood & Sons 542 4321 ¢ R.K.B. Agency 29 7336 ¢ Sirs Sales (052) 78 1251 ¢ Mektronics Co 690 4593 

e Truscott Electronics 723 3094 

e W AUSTRALIA Atkins Carlyle 481 1233 e Dobbie Instruments 276 8888 e Protronics 362 1044 





WELL, 1988 is shaping-up to be an exciting year from here! This issue we bring you, following 
strong reader demand, AEM3500 Listening Post software for IBM PCs and compatibles that 
enables you to decode radioteletype, Morse code and radio facsimile (FAX) transmissions 
picked-up on a shortwave communications receiver. By far the strongest demand is for the 
FAX facility, to receive and display or print the weather maps transmitted on FAX by the 
Bureau of Meteorology’s stations AXM in Canberra and AXI in Darwin. The AEM3500, 
designed by well-known local author Tom Moffat and featured in our first issue, July 1985, has 
had an extraordinary reception from enthusiasts of all sorts. Project kits still enjoy healthy 
sales. It’s an innovative concept in a project, and we're proud to have brought it to you. 

Talking of innovative concepts, this month we get down to the nuts-and-bolts of building 
the long-mooted Novix “Supermicro” project from the Darling brothers of Maestro. This pro- 
ject is certainly innovative in concept and seems set to encourage constructors to be innovative 
in adapting it to various applications. We eagerly look forward to find out just where it leads us 
all — and it has been deliberately designed to encourage constructor feedback. 

And while we're on the subject of innovation, we bring you this month what we believe to be 
the first magazine project designed in Australia featuring surface mount assembly technology. 

As I said, 1988 is shaping up to bea good year! 


Roger Harrison 
Editor 


WE HAVE MOVED! 
Here’s our new address and phone number: 
1st Floor, 347 Darling St, BALMAIN 2041 
(02)555 1677 (two lines) 
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COPYRIGHT: The contents of The Australian Electronics Monthly is fully protected by the Commonwealth Copyright Act (1968). Copyright 
extends to all written material, drawings, circuit diagrams, printed circuit boards, computer software and photographs. Although any 
form of reproduction is a breach of copyright, and we especially point out this extends to the construction of projects produced by 
our laboratory or our associates, we are not concerned about individuals constructing projects for their own private use, nor by bands 
for example, constructing one or more units for use in performances. Commercial organisations should note that no project or part 
project, including printed circuit boards produced by our laboratory or our associates and described in this magazine may be offered 
for sale, or sold, in fully or substantially assembled form, unless a licence has been specifically obtained to do so from the publishers, 
Kedhorn Holdings Pty Ltd, or from the copyright holders. We will take strenuous legal action against any person or firm found infring- 
ing our copyright as aforesaid. 

LIABILITY: Whilst all efforts have been made to ensure that all constructional projects and circuits referred to in this issue will oper- 
ate as indicated efficiently and correctly and that all necessary components to assemble the same will be available, no responsibility 
whatsoever is accepted in respect of the failure for any reason at all of the project or circuit to operate effectively or at all whether 
due to any fault in design or otherwise and no responsibility is accepted for the failure to obtain any components in respect of such 
project or circuit. In addition, no responsibility is accepted in respect of any injury or damage caused by any fault in the design of 
any such project or circuit aforesaid. The publisher accepts no responsibility for unsolicited manuscripts, illustrations, computer soft- 
ware or photographic material although all care will be exercised. Comments and test results on equipment reviewed refer to the 
particular item submitted for review and may not necessarily pertain to other units of the same make or model number. 
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Art and design, Val Harrison. 
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AEM4000 Build 
A Super Computer! 


Warm up the soldering, 
here comes the most 


exciting digital project in a 


decade! 


AEM3520 A VHF 
Weather Satellite 
Receiver 


A receiver is at the heart 
of satellite ground station. 
Here's a low-cost, 
uncomplicated, flexible 
design. 


AEM2506 Build This 
Wideband Instrument 
Amplifier Using 
Surface Mount 
Assembly 


Build ycurself a handy 
addition to your workshop 
inventory and learn how 
to handle surface mount 
components at the same 
time! 


CIRCUITS & 
TECHNICAL 


Filter Design — without 
Fears or Tears — Part 5 


Jack Middlehurst 
continues this month with 
active elliptic filters. 


Component 
Considerations 
at VHF and UHF 


How a component's 
construction and usage 
affects its characteristics 
at very high and ultra high 
frequencies. Here's some 
useful background to our 
VHF Satellite 

Receiver and Wideband 
Instrument Amplifier 
projects featured 

this month. 


Semiconductor Scene 


News and notes on what’s 
happening in 
semiconductors. 


AEM DATA SHEET 


The XE1216E SmartWatch 
Module. 


ELEKTOR 
IN. 
AEM 


Contents .......... 33 


A Stereo 
Compressor/Limiter 


Here’s a handy stereo 
compressorl/limiter based 
on the NE572 chip. 


MMICs Revolutionize 
Wideband RF Amplifier 
Design 


Learn how these 
fascinating and useful RF 
ICs — we've used one in 
the AEM2506 Wideband 
Instrument Amp this month 
— are making RF amp 
design so simple. 


PRACTICAL 
COMPUTING 


“SmartWatch” — A $50 
Real Time Clock Add-in 
for IBM PCs and 
Compats 


A real time clock for your 
PC can be very useful. 
Here’s a low-cost, versatile 
add-in that takes minutes 
to install and costs less 
than $50! 


AEM COMPUTER 
REVIEW 

The Halikan LA10 
Laptop 


Looking for a laptop? 
Look this one over. 


~~ eee 


-- lo 


ip? |, appeal 


Sa 


Set yet tee 


RADFAX - A Program 

to Decode Radio FAX, 
Radioteletype and Morse 
Code with your IBM PC 
or Compatible 


By popular request — 
here’s a program to use 
with our phenomenally 
popular AEM3500 
Listening Post project. 


AEM PRODUCT REVIEW 
The Roland SYA-350 
Buffer 


Aimed squarely at the 
CAD market, this unique 
product has some very 
desirable features. 





COMMUNICATIONS 


SATELUTE MOTION 


Build A Receiver 
for the VHF Weather 
Satellites 


Here’s the “heart” of a 
satellite ground station 
that is uncomplicated, 
easy to build and won't 
break the bank. 


Component 
Considerations 
at VHF and UHF 


How a component's 
construction and usage 
affects its characteristics 
at very high and ultra high 
frequencies. Here’s some 
useful background to our 
VHF Satellite Receiver and 
Wideband Instrument 
Amplifier projects featured 
this month. 


Use your IBM PC or 
Compatible to Decode 
FAX, RTTY and Morse 


Now you can use our very 
popular AEM3500 
Listening Post project with 
IBM-style computers. 


pene 


CONSUMER 
ELECTRONICS 
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AEM HI-FI REVIEW 
The Ortofon MC30 Super 
Cartridge 


Ortofon has a long and 
honorable history in the 
field of high quality sound 
recording and 
reproduction. 

Their earlier MC10 and 
MC20 cartridges have 
been well received by 
overseas reviewers. 

Bob Fitzell reviews their 


_ top cartridge in this range. 


_ Video Joins the Audio 
- on Compact Disc 


: CD-Video was “launched” 
__ here in December last and 
_ CD-Video players are 


expected to go on sale 
sometime this year. 


_ Here’s arun-down on the 

_ gear and the medium 

_ predicted not only to boost 
_ CD sales, but to bring 


software prices tumbling 


_ down. 


Smoothing-out the 
“Ruffles” on the Mains 


How to get your electronic 
and computer gear to 
cope with spikes, hash, 


surges and sags. 


NEWS & 
GENERAL 


News Review 


SBS from AUSSAT 


_ Consumer Electronics 


_ The nine-screen video 


Retail Roundup 


/ Bain hunters’ best 
page! 


Project Buyers Guide 


Kits and bits for our 


_ projects. 


_ Spectrum 


Cellular phone a winner! 


Professional Products 


Portable digital ‘scope 


Benchbook 


_ Readers’ hints and tips. 


_ Admarket 


: _ Readers’ free adverts 


Subscriptions 


NEXT 
MONTH! 


ASSEMBLING YOUR 
WEATHER SATELLITE 


GROUND STATION 


Here's advice on how to get it 
all together, from the antenna 
on down. 


If you've been following our 
series of space science 
projects, you won't want to 
miss this issue! 


HOW TO EVALUATE AND 
SELECT AN 
OSCILLOSCOPE 


Looking around to buy an 


oscilloscope? You shouldn't 


miss this! No matter whether 
your need is for a low-cost, 
low frequency CRO, or fora 
sophisticated “no expense 


_ Spared” instrument — our 
_ feature covers the ground 


rules. 


L BUILD OUR FM “MINDER” 


BUG! 

This project is a low power 
FM transmitter that picks up 
sounds from nearby wherever 


itis placed. It is received on 


any FM broadcast receiver. 
Use it as a baby “minder” — 
you can listen-in on the baby 
sleeping while from another 


room. Use it as a pool 


“minder” — placed near the 
pool, you can keep an ear on 


the “action” from inside the 
_ house. 


_ ASHORTWAVE ANTENNA 


FOR FLAT DWELLERS 


Here's a simple to build, low 


cost antenna that is easily 
erected on a window ledge of 


a flat or unit. 


While these articles are cur 
rently being prepared for publi 
cation, unforeseen’ circum 
stances may affect the final con 
tents of the issue. 


‘e : ee Austen Ele fection 








special Broadcasting Service 
now available unencoded 





from AUSSAT 


he Government ended the encoding of SBS transmissions 
via AUSSAT on the evening of December 2nd last, permit- 
ting owners of small domestic B-MAC satellite receivers in the 
South Eastern zone of Australia (see map) to receive SBS prog- 


Tams. 


People in these areas can 
already receive ABC programs 
under the Homestead and Com- 
munity Broadcasting Satellite 
Service (HACBSS). 

The action also allows people 
with domestic B-MAC receivers 
to receive SBS radio programs 
transmitted by stations 2EA and 
3EA, as the SBS recently com- 
menced distributing these radio 
services by satellite. 

The SBS has been using an 
AUSSAT satellite to distribute 
programs to its terrestrial trans- 
mitters in South Eastern 
Australia and Perth. 

This signal was not actually 
designed for reception by 
HACBSS-type receivers, and 
when it was started in March 
1986, the decision was taken to 
encode the signal as it was 
though that it would not provide 
a suitable quality for regional 
reception. 

The B-MAC system has, how- 
ever, performed even better than 
originally anticipated, which 
paved the way for lifting the 
encoding. 

The SBS signal is of lower 
power than the ABC signal which 
may at times be affected by heavy 
cloud or rain. The Méinister’s 
statement said, however, that it 
should provide an acceptable 
picture at most times in the south 
east. 

The start of unencoded trans- 
missions will not affect the exist- 
ing terrestrial capital city SBS 
transmissions, the statement 
said. 

Communities in the target reg- 
ion can set up facilities to receive 
and locally re-transmit the SBS 
signal. This is said to be often 
more cost-effective for com- 
munities than the purchase of 
individual satellite receivers, 
and permits high quality recep- 
tion. 


The licensee for the Remote 
Commercial Television Service 
for the South Eastern zone surren- 
dered its licence on 22nd 
October. 


PC88 moves 
to March 


he PC88, Office Technology 
88 and Communications 88 
shows will now be held over 20- 
23 March, not 7-10 February, 
according to the organisers, 
Australian Exhibition Services. 

The hat-trick event will be 
held at the new Darling Har- 
bour complex in the same halls 
booked for the earlier date. 

The organisers felt there were 
risks associated with being the 
first tenant, and doubts about 
the availability of all services. 


Pacific to be ringed 
by cables 


tandard Telephones and 

Cables P/L and the Overseas 
Telecommunications Commis- 
sion signed an agreement on 17 
December last to begin work on 
the TASMAN-2 submarine cable 
to run between Sydney in 
Australia and Auckland in New 
Zealand. 

This cable represents phase 
one of a three-phase plan by OTC 
to ring the Pacific Ocean with 
undersea cables, eventually 
spreading to Hawaii and the US 
mainland, and to Guam to the 
north of us, and thence to Japan. 

This cable will be an optic- 
fibre type and STC and its 
Alcatel member-company, Sub- 
marcom, have formed a new 
company, the Tasman Cable 
Company (TCC), to manufacture 
the cable. 

The cable will be completed 
by 1991, the ringing of the Pacific 
by 1995. The cable repeaters will 
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Darwin 


Perth 


SATELLITE RECEIVER DISH SIZE 


Domestic B-MAC Receivers 


(for acceptable reception in clear sky) 


1.5m 1.8m 2.4m 
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COVERAGE OF SBS SATELLITE TRANSMISSIONS 


be made in Australia at STC’s 
existing super clean assembly 
area at Liverpool in Sydney, 
while terminal equipment will 
be built in New Zealand, bring- 
ing Australasian participation to 
70 per cent, according to the 
news release. 

The Australian Industry 
Development Commission has 
invested $10.6 million in TCC. 
The project is valued at $160 
million. 


China to make 

flat-square TV 

tubes 
joint 


venture between 


Philips and Jiangsu Pro- 
vince in the People’s Republic of 


China will see Philips’ flat- 
square TV tube technology being 
produced there in mid-1990, 
with full production to be 
reached by 1994. Building work 
will start in 1988. 

The factory, to be built at the 
premises of the China National 
Huadong electronic tube factory 
in Nanjing, will have a capacity 
of 1.6 million tubes per year. 
About 40 Philips engineers will 
be temporarily based in Nanjing 
to transfer know-how and to start 
up production. 

Currently, Philips has joint 
ventures in China for the produc- 
tion of car radios and radio cas- 
sette recorders. Laser optical sys- 
tems will be manufactured in 
China next year. a 








Introducing the Port-a-flex family 











The unique integrated system 
of audio devices designed to take the 
pressure off every audio engineer, 
especially in outside broadcast 
situations. 

Port-a-flex recording devices 
are built to endure the toughest 
conditions and yet are extremely 
compact. Each unit has been 
designed to perform a dedicated tas 
with maximum flexibility and 
without mains dependancy. 

Owing you to put signa 
control right where it’s needed. 

Tools of the trade designed to 
take the pressure off the professiona 
engineer. 


Avara 


DEVELOPMENTS LTO 








Distributed by 





-PHO 


Distributors Pty. Lid. 


Unit 1 356A-358 Eastern Valley Way 
Chatswood NSW 2067 (02) 417 7088. 





Smoothing-out the “ruffles” 


in the mains 





Roger Harrison 


The 240 Vac mains supply is by no means a “pure” supply source, being blagued 
by problems that go under various colourful names, such as “spikes”, “hash”, 


“en “Nn 


“surges”, “sags”, “brownouts” and the like. It all sounds like Jargon used by the 
punks in the “Mad Max” movies. This article de-mystifies the jargon, explains the 


Causes and explores the cures. 


AUDIO AND SHORTWAVE enthusiasts have long known of 
the problems caused by “noise” of various sorts borne on the 
mains supply. So have the army of TV watchers. Clicks, 
“plops” and prolonged “bzzzt’” sounds overriding the audio 
output of a stereo, shortwave receiver or television set (in the 
latter case, also generally accompanied by interference to the 
picture) are a familiar chorus. 

When personal computers came along, the effects of 
mains-borne interferences appeared in more subtle, but 
nonetheless noticeable ways — often with disastrous consequ- 
ences. The spontaneous re-boot (re-starting) of the computer, 
as if it had been momentarily turned off and on again, is a 
familiar malady. Noise on the mains may corrupt data held in 
memory or, worse still, it may corrupt data being written to a 
floppy disk. In the latter case, corruption of the system 
tracks, where information about the location of files on the 
disk is stored, can render the data on the floppy disk inacces- 
sible. If such a disaster befalls a hard disk, containing many 
megabytes of data, and the “root directory” - containing data 
on the organisation of the disk and location of files — is cor- 
rupted, brother, you’re in real trouble! 

The mains supply is hardly pure, or constant for that mat- 
ter. A whole spectrum of problems is encountered, ranging 
from intermittent, short-term effects, to longer-term varia- 
tions — voltage increases and decreases, through to complete 
loss of supply. Before we get to the cures, we need to geta 
grasp of the problems, their causes and effects. 


The supply parameters 


The supply authorities, and their local distributor, while pro- 
viding no guarantees, undertake to provide a supply of nomi- 
nally 240 V, 50 Hz ac within certain tolerance limits. 

In New South Wales, for example, the Electricity Commis- 
sion (Elcom) has a statutory requirement to maintain the sup- 
ply voltage to the local councils, who distribute to consum- 
ers, within +6%, according to an assistant control engineer [| 
spoke to. Generally, he says, they maintain the supply within 
+2%. Now, with local distribution, a variety of factors like 
distance from the substation, nature of the load etc, the sup- 
ply may vary from the nominal 240 volts by as much as 
+10%. This means that, at your power point, the nominal 
supply voltage may lie in the range from 216 to 264 volts, 
although the distributors attempt to maintain the supply 
within 220 to 255 volts (i.e: about +6%, —8%). In addition, 
whatever your nominal supply voltage happens to be, the 
typical variation on that may be some +2% 

The supply voltage will normally vary somewhat through- 
out the day and during the week, depending on the typical 
pattern of load demand. Although the tolerance variations at 
each stage of the supply distribution are not necessarily addi- 
tive, at your power point the voltage may “sink” as low as 
210-215 volts, or rise to as much as 260-265 volts, but these 
should be considered extremes. 


8 — Australian Electronics Monthly — Feb. 1988 


Tee eee eee ee eee ssn 


COMPUTER TOLERANCE ENVELOPE 


+ 200% 
\ Noise & Spikes 
\ 


+ 400% Nominal Operating 


\\ Range 








+30% 





I 
Nominal Voltage 


100us 4ms 8.3ms_ 0.1s 0.5s 2s oO 
The British Computer Business Manufacturers Association 
(CEBMA) developed this “computer tolerance envelope” 
which defines the voltage limits within which computer 
equipment will operate reliably. The shaded portions shows 
the problem areas. 

Frequency tolerance specifications are quite “tight” as the 
mains is widely used as a timing reference for clocks (particu- 
larly “bundy” clocks in factories) and a legion of automated 
or semi-automated time-controlled equipment. The fre- 
quency is nominally maintained within + one-tenth of a 
Hertz. Infrequent disturbances, such as loss of a generator 
and the necessary bringing on-line of a backup, may cause 
the frequency to drop to 49.3 or 49.4 Hz, I was told. When this 
happens, the generator operators will follow with an over-fre- 
quency correction for a period to bring the clocks back on 
time. Generally, the engineer intimated, Elcom maintains 
clocks within two seconds a month. 

So much for the basic specification. Looking at the supply 
from your end, what do you see? Let’s work our way from the 
longer-term variations through to the short-term transients. 


Undervoltage 


Often referred to as a “brownout”, this is an effect where the 
mains voltage drops substantially so that it falls below the 
lower limit of the mains tolerance for an extended period that 
may last some minutes to hours. Here, a substantial drop may 
mean some 20% below the nominal 240 V. You could hardly 
regard 190 V as adequate supply. 

This can cause power supplies to misfunction — regulators 
fail to do their job in linear supplies, for example, and the 
supply rails within the equipment will show a ripple compo- 
nent that may affect its function — showing up as hum or buzz 
in an audio system, “shrunken” pictures on TV sets, etc. 

A computer system with inadequate supply rail in these 
circumstances may simply fail to function — and “crash”. For- 





tunately, so many computers these days incorporate 
switched-mode power supplies which happily operate over a 
very wide range of input voltage and brownouts don’t seem to 
be the trouble they once were. 


Overvoltage 


This is clearly the opposite situation, where the supply may 
rise a substantial amount (again, say, 20%) from the nominal 
240 V, and sit above the upper limit for a period of some 
minutes to hours. This can stress power supplies which must 
dissipate the unwanted extra energy. Overheating and sub- 
sequent failure may be the result. Filter capacitors have been 
known to explode, showering adjacent components with cor- 
rosive liquid electrolyte! Fortunately, this situation is much 
less frequently met than undervoltage. 

Both undervoltage and overvoltage conditions are readily 
detected with a good multimeter, either analogue or digital — 
but it’s not a safe idea to “stick the probes in a power socket”! 
If ever you need to check the mains voltage, it should always 
be done by attaching the multimeter at the input to the power 
supply of the equipment, with the mains cord unplugged, 
and using insulated safety clip-on connectors. 


Sags 
A drop of at least 20% from the nominal supply voltage, last- 
ing one or more cycles up to a few seconds duration, is 
termed a “sag”. This sort of disturbance often results from a 
heavy load being turned on — such as a refrigerator or air con- 
ditioner compressor, electric heater, etc. The load may be 
nearby, within your premises and connected to your mains 
circuit, or it may be external. 

Consequences are much the same as for undervoltage, only 
of much briefer duration. 


Surges 


A surge is a brief overvoltage condition that, like a sag, lasts a 
few cycles to several seconds. Generally, surges occur 
immediately following a heavy load being switched off. 
Surges may also be caused by load switching on the distribu- 
tion network and lightning strikes some distance away on the 
network. 

Massive surges, lasting one or two cycles, do occur, though 
rarely. They can range from tens of volts to hundreds of volts 
and will result in some destructive effects at worst, or cause 
“glitches” in electronic equipment of all sorts, and particu- 
larly computing equipment. 

Sags and surges cannot be detected with an ordinary gen- 
eral purpose multimeter. However, digital multimeters 





Typical appearance of mains-borne spurious signals. 
‘Spikes’ are generally non-repetitive or one-off events, but 
can sometimes appear at regular intervals. Spikes are 
foT=Val=1e-]i hVamal(e | ame) ol-{-1emr-lale mel mme-jalela qe l¥le-1dle)amer-laremal-laler= 
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repetitive type signal and will have a very broad spectrum. 





featuring a “peak hold” facility may be used to detect them. 
In general, special monitoring equipment is required that 
detects and records such events. 


Dropouts 


When the mains voltage drops to zero for a period lasting 
from something less than half a cycle to a full cycle or so, it is 
called a “dropout”. Such events are rarely evident on TV or 
computer screens, nor do they affect lighting, but a power 
supply running at or near maximum load may experience a 
short duration voltage-drop pulse. 

Such pulses can really play havoc with logic circuitry, par- 
ticularly microprocessor equipment, depending on the time 
relationship between the dropout and internal circuit opera- 
tions. Ever experienced a “spontaneous reset” on a personal 
computer? The result can range from minor irritations like 
loss of a small amount of work in progress, through to 
destruction of the directory or system tracks on a disk — could 
be important!. On a compact disk player, for example, it may 
result in track skipping or restarting play from track one; 
irritating at the least. 


Hash 


High frequency signals, with components ranging from as 
low as 100 Hz right up to tens of kHz, that may be repetitive or 
seemingly random in form (more like noise) are referred to as 
“hash”. Such signals may be of short duration, a burst of a 
second or two, bursts of varying duration following in a sequ- 
ence, or long bursts of minutes to tens of minutes duration. 

The brief ‘“‘bzzzt” you hear from your stereo or on your TV 
sound for a moment when a faulty light or power switch is 
operated; the harsh, annoying “baaaartt” that emanates from 
your stereo or TV (accompanied by flickering lines across the 
screen) when the Bamix is being used in the kitchen, or when 
the electric drill is being used next door — that’s hash! 

Electric motors that employ a commutator — as in the exam- 
ples of the electric drill and Bamix, generate hash. It arises 
from the switching action of the commutator, where current 
is switched to successive coils in the rotor of the motor as it 
rotates; the commutator is merely a rotary switch. It is the 
switching action and the resultant tiny arcs that generate the 
hash signal. The noise voltage generated may range from a 
volt or so, to tens of volts — and it’s superimposed on the 
mains, propagating back down the line to which the 
appliance is connected. 

Hash is a very common component of the mains supply. 


Transients 


Strictly speaking, a transient is any momentary, non-repeti- 


tive event, so that dropouts, surges and sags could really be > 
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Figure 1. The mains distribution system, showing where 
differential-mode and common-mode noise signals act. 
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included as transients. However, if we accept transients as 
short term (lasting half a cycle or less), more or less “one-off” 
events, even if such events recur over short, but randomly 
spaced, intervals, then surges and sags etc do not come under 
the category of transients. 

Transient voltage pulses may be termed variously “spikes”, 
“glitches” or “impulses”. They may be a single, narrow pulse 
or a rapidly decaying oscillation. Their duration may be as 
short as a few nanoseconds, ranging up to as much as 10 ms — 
half a cycle. Amplitudes may range from tens of volts to hun- 
dreds of volts. If the pulse is positive-going and occurs at or 
near the peak of the positive half-cycle of the mains, then a 
tremendously high — and potentially very destructive — vol- 
tage peak is generated. 

Although the amount of energy contained in such peaks 
may be relatively low, it is often responsible for causing 
“punch through” in the dielectric of capacitors used in linear 
and switched-mode power supplies. While this may not be 
destructive in itself as modern metallised capacitors have the 
ability to absorb the transient at the punch-through point by 
vaporising the surrounding metallisation, some “erosion” 
takes place with the effect from repeated transients and the 
capacitor eventually fails. 

In a similar way, such transients can cause punch through 
of the dielectric in mains transformers, causing or contribut- 
ing to ultimate failure. They can destroy rectifier diodes and 
regulators in power supplies, disturb logic circuitry and mic- 
rocomputers in much the same way as dropouts, etc. What a 
pain! 

Like hash, transients are a very common occurrence on the 
mains. 


Power failure 


Lastly, there’s total supply failure! That means — no power for 
an unspecified period, ranging from minutes to many hours. 

The effects are largely predictable — just turn off your 
equipment sometime and see what happens! 


Just how does it act? 


We can readily see how the longer-term effects, like surges 
and sags, under and over voltage, all affect an item of equip- 
ment, but just how do hash signals and spikes enter a piece of 
equipment? To find out, let us first look at the mains distribu- 
tion system, as shown in Figure 1 here. 


SAY NO TO DIRTY POWER 
USE “SQUEEKY CLEAN” MAINS FILTERS 


LF-4 (pictured) — 4 GPOs individually filtered, 
10 A cont. load, with circuit breaker. 


LF-2 —2 GPOs, single filtered, 10 A max. load. 
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A pair of wires enters your house from the street (in the 
case of single phase supply, for argument’s sake). These come 
from the output of a transformer at your local substation. The 
power is delivered between the “active” line and the “neut- 
ral” line, entering your premises via a consumption meter 
located at the “distribution board” on your house. 

The third connection on your power outlets is “earth”, 
which is there as a safety measure. Ideally, earth and neutral 
are the same, but ideal situations rarely exist. Now, the earth 
connection is usually made to neutral at the local substation. 
The earth line on your distribution board may go to an earth 
connection at your premises (either a water pipe or a rod 
hammered into the ground at the house) and/or be strapped 
to the neutral line at the tiepoint on your distribution board. 
The earth is there so that faults do not render the metal hous- 
ing of electrically operated equipment “live” (and we don’t 
have the scope here to develop that situation further). 

Now fluctuations, or noise, on the mains appears as a diffe- 
rential-mode signal, present between active and neutral - 
the mains voltage itself is a differential mode signal — or it 
will be a common-mode signal appearing between both 
active and neutral together, and earth. Some examples will 
clear up the distinction. 

When the compressor in an airconditioner shuts off, the 
magnetic energy in the coils of the motor collapses, generat- 
ing a substantial voltage which will arc across the switch or 
relay contacts controlling the compressor. Now, the current 
was in the process of flowing between active and neutral and 
so it is between the active and neutral lines that the noise gen- 
erated by the arcing will appear —a differential-mode signal. 

Sags and surges are differential-mode signals, just as drop- 
outs and brownouts are. 

When hot, dry winds blow in the summer months, they 
often carry charged dust particles which, on blowing past the 
distribution lines reticulating the power throughout your 
neighborhood, will dissipate their charge via the power 
lines, generating a noise voltage acting between active/neut- 
ral and ground. Similarly, during electrical storms, atmos- 
pheric discharges involving the power lines will likely dissi- 
pate via the active and neutral lines together as they travel 
together. So a lightning-induced pulse on the mains supply 
is typically a common-mode signal. 

In addition, the earth line may also be a culprit because 
stray Capacitance between the it and the other two lines will] 
induce noise currents in the earth line, which has a finite 


Designed and made in Australia, 
exported to the world. 
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Pymble 2073 NSW (02)44 7394 


a ee 


impedance, and noise signals will appear on the mains earth 
line. 


Attacking the problems 


As the problems vary widely in characteristics, it requires dif- 
ferent techniques to remove them before they can affect an 
item of equipment. In addition, some problems can be toler- 
ated, whereas others have a major effect. For example, the 
occasional click emanating from a TV or stereo sound system 
is tolerable, but where it causes re-boots in a computer sys- 
tem, it’s a danger. Again, the occasional sag in the mains will 
only have a passing and quite tolerable effect on a TV set (a 
momentary picture shrink), but it may cause a computer sys- 
tem to crash! 

It may seem I’m a little preoccupied with the effects of 
mains “ruffles” on computer systems — well, I am. With the 
examples I have included, it is apparent that their effects can 
be severe. In some instances, recovery is impossible and per- 
manent data loss results. The frustration and time delay 
occasioned by “down time” following a system crash, even if 
relatively infrequent, can be avoided. 






Figure 2. The simplest filter circuit. 


One method employed to escape the unwanted effects gen- 
erated by other equipment connected to the same power cir- 
cuit is to install a “dedicated line”. This is a line run from the 
distribution board to the equipment, from which no other 
equipment is powered. Thus problems produced by air con- 
ditioners, motors and such like — which tend to affect only 
the mains circuit to which they are connected, can be elimi- 
nated from that line. Such lines cannot, of course, prevent 
mains variations arising external to the premises from affect- 
ing the attached equipment. 

Special “isolation” transformers are sometimes employed, 
generally in an item of equipment, but occasionally as an in- 
line unit. These are specially constructed transformers 
which incorporate “Faraday shielding” between the primary 
and secondary. This is a layer of foil that virtually eliminates 
capacitive coupling between the windings. They can be very 
effective in reducing common-mode noise, but have several 
drawbacks. The have poor output regulation, and in the pre- 
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Figure 3. Variations on the simple filter circuit. Additional 
capacitors from the active and neutral lines to earth effectively 
places an LC filter in each line providing additional bypassing 
of common-mode signals. The resistor is there to discharge 
the capacitors following switch-off if no other discharge path 
(e.g: through a mains transformer primary) is available. 





sence of spikes, the output transient can be larger than the 
input! 
Filters 


By far the most common problems encountered are induced 
by spikes and hash on the mains, and the widest employed 









Figure 4: A two-stage filter for attenuating both common-mode 
and differential-mode signals. 


method of dealing with these is the use of filters to attenuate 
their effects. 

Why can’t you just have a filter to get rid of all differential- 
mode signals above 50 Hz? Well, you could, but such a filter 
would be impractical from a cost and constructional view- 
point. Capacitor and inductor values would be huge, as 
would their physical size and cost. In addition, a filter cannot 
affect the slow variations, such as surges, sags and brown- 
outs. 

Fortunately, most noise signals that appear on the mains 
have a spectrum that starts well into the kilohertz region 
which allows components of a more reasonable value and > 


EMI FILTERS 









Call Fax or Write 
TEL: (02}437 4199 
FAX: (02)438 3752 


Feb. 1988 — Australian Electronics Monthly — 11 





SYDNEY—MELBOURNE—BRISBANE| 
TEST INSTRUMENTS | 


KIKUSUI 60 MHz-TRIPLE TRACE 
OSCILLOSCOPE — CoSss5060 


Total Performance, multi-purpose, 3CH-Multi 
Trace. Dome-mesh type 12KV P.D-A. CRT. A 

j and B Alternate sweep. Hold-Off function. VERT 
MODE trigger function. Energy-Saving design 

: (PAT. Pending). Designed for Laboratory, 

; Production lline, Maintenance and Field service 


use. 
$2115 + tax 
INCLUDES 2 HIGH QUALITY PROBES 


ist’g GW 20 MHz, DUAL TRACE OSCILLOSCOPE 
— GOS522 














Secs 















A heavy duty and accurate scope for 
service as well as production use. 
Features include @ Wide freq. bandwidth 
© Optimal sensitivity @ Extremely bright 
display @ Auto trigger level @ Variable 
hold off @ Alternate triggering @ DC 
trigger coupling. 


$863 + tax inciudes 2 high quality probes " 
























Se: 


SMHZ OSCILLOSCOPE. 









10 MHz SINGLE CHANNEL CRO 


GOS-3319 GOS-955 
Features: Features: 
@ 5mV/div sensitivity ® Low cost 


@ High performance 

@ User friendly 

@ 10mV/div Sensitivity 

@ Ideal for education, hobby” 
and service 


$458 + tax 


@ Light & compact 

@ Easy to operate 

@ Low cost 

@ High performance 
@ TV sync, mode 

® Ideal for education. 
hobby and service work 


FREQUENCY COUNTERS 


A whole range of Lab-qualiiy freq. counters at a 
breakthrough price! 


GFC 8010F (120 MHz) $307 
GFC 8055F (550 MHz) $496 
GFC-8100G (16 Hz) 


© Microprocessor controlled 
@ High resolution 
@ Self diagnosis routine 


$534 + tax 
DIGITAL MULTIMETERS 

















S204 SINCE GE SRE ER es SURF 
Fence ents Ann Cnn cna - 





Features: 
@ 8 digit display 

@ Overflow indicato 
@ High sensitivity 
@ High stability 


SYC2010 LHNERSAL COUNTER gang «tay 


* Frequency, period, totalize, freq. ratio and time interval 






























CHECK OUR RANGE OF PROFESSIONAL 


MULTIMETERS 
GDM 8145 












GDM-8135 

© 6 Functions (AC/DC) Voltag g GDM-8135T (GDM 8045) 
Currend Resistance & Diode  @ High Voltage 1200V, 20 § ¢ Function 
y Test @ Auto Zero Circuit © 4% Digit 






@ Range Protection 


@ 312 Digit 
a @ Diode Test Function 


@ High resolution, 0.1mV,0.1uf 






@ High accuracy 0.03% 





@ High range — 1200V, 26A 















@ High accuracy 0.1% 345 + @ Aut 
+ tax 
wimg > +EDM-1105 






Escort EDM 1111A DIGITAL 
MULTIMETER Features: 
@ High accuracy in measuring 

@ One rotary range switch allows 
fast and convenient operation 
Diode check DC/AC, 10A 
Instant continuity check 
Low batter indication 

200 hrs long battery life 
Overload protection on all 
ranges 

Capacitance measuring 
Transistor hFE test 

@ 4 feet drop proof durability 


LCR METER Escort ELC 123 
ANALOGUE MUILTIMETERS — SOLID PERFORMER 






eit ot je 3’ digits LCD display 
~-) @ Diode testing 


1 V DC 0.2-1000 V, 5 ranges 
| 100 pV max resolution, 0.8% 
} V AC 0.2-750 V, 5 ranges 
] 100 nV max resolution 1.5% 
A DC 2 mA-10 A, 5 ranges 

1 pA max resolution, 1.25% 
A AC 2 mA-10 A. 5 ranges 

1 pA max resolution, 2% 
Ohm 200 © - 20 MQ, 6 ranges 

0.1 max resolution, 1.0% 
Auto zero & polarity indication. 




















$96 + tax 


ANALOGUE MULTIMETERS 
SOLID PERFORMER — BUILT IN BUZZER 























— BUILT IN BUZZER ELC-120 

ar @ 3% digit LCD display 
4 @ Wide measuring ranges 
@ 3 inputs: hi, lo & guard 
RANGES 
Capacitance: 200pF-200.F. 7 













@ Transistor checker 

® Mirror scale 

@ Fuse & diode protection 
@ 20k2/V sensitivity 













ranges 
0.1pF max resolution, 1%. 

Inductance: 2mH-200H, 6 ranges 
0.14H max resolution, 2%. 

Resistance: 200-20mQ. 7 ranges 

, 10m max resolution. 1%. 

: Accessories included: Test clips. 

mm . spare fuse. Instruction Manual. 


$222 + tax 















ST-380TR 


$35 





Pn an Pease 
-GRRESPONDENCE. _ 
ROK K21 

“*AYMARKET NSW 2000 
ee | 


NSW & HEAD OFFICE:. VICTORIA: 

92-94 Wentworth Ave. 288-294 Queen St. 
Sydney NSW 2000. Melbourne Vic 3000. 
TLX: AA 73990 ((=aahigclalersmigelan 
P.O.BOX K21. Lt. Lonsdale St) 
Haymarket, NSW 2000. Ph: (Row AORctolon| 
Ph: (02) 211 0988 or 670 0330 

FAX: (02) 281 1508 FAX: (03) 670 0671 


Eo PAOMITCS By 












@ EMTAOMES 












=y V DC: 0—0.1. 0.5. 2.5. 10. 50 
; 250. 100. 
V AC: 0—10. 50. 250. 1000 
A DC: 0—50u. 2.5m. 25m. 250m 
Ohm: Rx1. Rx10. Rx100. Rx1k. 
dB — 10—50 dB 
Continuity buzzer 
Dim: 106 x 149 x 55 mm 


+ tax 





=. 
MAIL ORDERS 
WELCOME 


WE WELCOME 
BANKCARD VISA 
& NASTERCARD 


QUEENSLAND: 
smo melel-lal a ier-(e 
S} (olal= mom Orel dal sli 
Qld 4120 

TLX: 144696 

Ph: (07) 394 2555 
FAX: (07) 394 4316 





12 — Australian Electronics Monthly — Feb. 1988 





cost. 

The circuit of the simplest filters encountered is shown in 
Figure 2. It is simply an inductor in each line followed by a 
capacitor between the lines. It looks like a low pass filter, but 
the components act separately. The two inductors are wound 
on the same core and connected such that the magnetic field 
set up by the line current in the coil in the active line is oppo- 
site — and thus cancels — the magnetic field set up by the coil 
in the neutral line. This ensures that the core on which the 
inductors are wound will not saturate and thus we can obtain 
a relatively high inductance in a small space. The inductors 
are usually wound on a toroid, each winding on one half of 
the toroid which ensures maximum mutual coupling while 
keeping the windings physically separate. 

As the mains is a differential-mode signal, the fields pro- 
duced by the two coils resulting from any other differential- 
mode signals will also cancel, passing the signal straight 
through. Thus the coils are only effective on common-mode 
signals. The capacitor provides some “shunting” of differen- 
tial-mode signals, but as the value is usually limited by other 
concerns its effect is limited to frequencies well into the 100s 
of kHz region. It’s fundamentally an RF bypass. 

Variations on this basic filter scheme are illustrated in 
Figure 3. Filters such as this may also be cascaded — where 
one filter follows another in the line, or they may be followed 
by a straightforward LC filter employing separate inductors, 
as illustrated in Figure 4. As would be apparent, the separate 
inductors, for practical reasons, will not have very high val- 
ues and so only act on relatively high frequency signals. 

Filters can be quite effective in dealing with the shorter 
period, high frequency mains disturbances but will have no 
influence on such problems as sags and surges. Much elec- B® 


SPIKE CLIPPERS 
Large amplitude spikes, if they occur at or near the peak of the 
mains voltage cycle, can wreak considerable havoc, as explained in 
the main text. To combat the effect of such spikes, a device called a 
“Varistor” is used. Electrically, it looks like two hefty zener diodes 
connected cathode-to-cathode. It normally appears as a rather high 
impedance, but when its voltage threshold is exceeded, it draws cur- 
rent very rapidly and “clamps” the voltage at a fixed level. 

Varistors are very fast-acting and capable of dissipating enorm- 
ous amounts of energy for a brief period. Those rated for mains 
operation typically act at around 400 V, which is somewhat above 
the mains peak voltage (340 V for nominal 240 V mains). A Varistor is 
generally connected at the output of a filter, across the active and 
neutral lines. Sometimes, additional Varistors are placed from active 
to earth and neutral to earth. | 

Varistors are made in disc form by General Electric and Siemens 
and in typical Semiconductor packages by Thomson-CSF, known as 
“Transil” transient suppressors. | 

While these devices clip any spikes that exceed the peak of the 
mains cycle, they will not affect substantial spikes that may occur 

near the zero crossing point. Such pulses can then be passed on to 
-equipment incurring problems. 
Canadian filter manufacturer, Tycor, has developed an electronic 
filter that clamps spikes no matter what amplitude or what position 
they occur during the mains cycle. 
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Australian and American experts 
agree on what it is, although their 
estimates of how much it costs 
you in downtime varies. Americans 
believe it accounts for more than 
30% of all computer failures. 

Yet some Australians say their 
practical experience leads them to 
believe 70% would be a far more 
accurate figure. 

Surprisingly enough, the greatest 
| threat to your computer is the 
very power it runs on. 

The way to control the power 
to your computer and avoid these 
costly breakdowns is with Clean 
Line Systems. Their power con- 
ditioners, uninterruptible power 
supplies and other products 
and services can eliminate all 
disruptive power line disturbances. 
They provide stable, clean elec- 
trical energy. They can combat 
the damaging effects of lightning 
and even have inbuilt safety 
systems to ensure the power to 
your computer is never cut off 
unexpectedly. 

Clean Line Systems is a wholly 
Australian-owned company that 
designs and manufactures its 
own equipment. They are the 
people more computer companies 
choose to protect their corporate 
computers. 

All Clean Line Systems equip- 
ment conform with the most 
stringent specifications here in 
Australia, America and Europe. 

It is so advanced that it is half the 
physical size and weight of most 
comparable competitive systems. 
And it outperforms them too! 

Clean Line Systems equipment 
is not noisy, it runs cool and 
does not emit any damaging 
magnetic fields. Best of all, it can 
grow with your computer needs. 
Plus, if you ever need It, full 
service back-up Is available 24 
hours a day, seven days a week. 

Clean Line Systems can elimin- 
ate the greatest threat to your 
computer today. You can purchase, 
lease or rent immediately. 

Call us on the number below, 
or else take your chances with the 
power threat. 
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The ultimate power support systems. 


Head Office. 33 Maddox Street, 
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At last! The perfect opportunity to get yourself the perfect computer... 
perfect because it has in it what YOU want! All the features of the‘AT’: 
blinding speed, expandability, compatability, and so on. 
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disk controllers, ports, etc 
But you pay much, much less because you put it together yourself! 


No, there’s no soldering or other difficult work required. All that’s ‘Baby AT’ mother board 
already done for you. Every pcb is pre-assembled and pre-tested with 8 expansion slots 
(there’s even a 12 month guarantee on every component!). Allyoudo sg, provision for 1Mb RAM 
is select what you want in your computer and connect it together, using 
the cables and connectors supplied -from the detailed instruction 
manuals included with each component! 


Yes, it’s that simple! 

And it’s guaranteed to be that simple: everything you buy is designed 
to fit together .. . holes line up, slots are in the right place, etc etc. No 
more hassles with bits and pieces from various Suppliers which some- 
times fit, sometimes don’t! 


WHY BUILD YOUR OWN COMPUTER? 


Apart from the reasons above (ie, you get what you want and you pay 
less - two of the best reasons ever invented!!!) there are a few other big 
reasons to ‘do it yourself’: 


(1) You'll learn as you go! 
4 clock speeds from 


Nothing teaches you more about how something functions than con- 6 to 12MHz inbuilt 

structing it yourself. It’s the best way for anyone to gain an understand- 

ing of the fundamentals of computer operation - even if you’ve never Keyboard lock 
looked inside one before! Suddenly all those “buzz words’ you’ve often for security 


wondered about will start taking on meaning... 


(2) Imagine being able to say ‘I built it myself?’ 


Yes, just imagine. It must be one of the ultimate projects! 

School & Tech students - think of how this will shape up as your 
major project: and think of how much value it will be to you in the 
future! 

Business People: now the computer you’ve always wanted at work can 
be the one you have. And with the money you'll save, there’ll be 
enough left over for another one at home! 

Hobbyists: how long is it since you’ve really been able to get your teeth 
into a ‘real’ project? 
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been deliberately kept in ‘modular’ form so you can buy the individual 
bits and pieces when you want them - and when the pocket will allow 
them! 











ELF ‘AT’ 


| “VES! AN 
80286' COMPUTER 

FOR UNDER 
$2000! 











Buy what you want, as you want it... 


‘Baby AT’ Motherboard: 


Complete with 8 expansion slots, back-up battery, speaker, $799 
manual and all IC’s except RAM. Cat x-1000 


Hinged Steel Case 


Footprint just 430mm square, case covered in quality bone 
crinkle finish. Pre-drilled, slotted, etc as required, complete $475 
with front panel. Cat x-1005 


200W Power Supply with enough capacity for full 


expansion, complete with whisper quiet fan, on/off switch $275 
and input/ output Connectors. Cat x-1010 


DISK CONTROLLERS: 


Floppy Controller:- Up to 4 360K or 1.2Mb drives. $429 
Cat X-2014 


Hard/Flo Controller: Handles 2 of each hard/flo ; 
ere Coos ©48399 
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DISK DRIVES: 

1.2Mb Floppy Disk Drive Complete with cables Cat x-2200 $269 
20Mb Hard Disk Complete with cables Cat x-2203 $795 
PLUG-IN CARDS: 

CGA & Parallel Printer: cat x-2010 $429 
MGA & Parallel Printer: cat x-8141 $149 
EGA card with Hercules Compatability: cat x-2013 $399 
Serial/Parallel/Game Port Card: cat x-2012 $139 
KEYBOARDS 

84 Key ‘IBM’ Format Cat x-3820 $429 


101 Key Expanded Style: (direction keys and extra function $449 
keys) Cat X-3821 


2Mb Floppy and/or 
. 20Mb Hard Disk 


MEMORY 

Fast (120ns) top quality 41256 RAM chips. 9 required per $4 (9% 
256K bank. Cat Z-9313 (each): 
Special price for 18 or more: (each): $9%* 


2ECIFICATIONS 


lard/Floppy Disk Controller: 
Controls 1 or 2 hard disks 
Ind. standard ST-506/ST-412 Interface 
Up to 2048 cylinders 
Up to 16 read/write heads 
Data Transfer rate 5Mb/s 


Controls 1 or 2 floppy disk drives 
Interface similar to FD-55F minifloppy 
Double density 320/360Kb or 160/180kb 
High density 1.2Mb 

Rated to work up to 12MHz 


xsraphics Cards: 
GA, CGA & EGA available 


Ports: 
Keyboard port on motherboard 
Parallel, serial & game ports on interface 
Monitor port on appropriate graphics 
card 
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These “in-line” filters from local manufacturer, KCC, are sold 
under the name of “Squeeky Clean”. 


tronic equipment these days incorporate a filter at the mains 
input, often just as much to prevent noise getting from the 
equipment back onto the mains, as vice versa. 

Filters are available as a component, meant to add-in to 
equipment, in a variety of forms — board mounting, in shield 
“cans” for chassis mounting, and such like. Mains filters are 
also available as in stand-alone, in-line form incorporated in 
a box with a line cord and plug input and one or more sockets 
on the output. 
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Typical circuit of a ferro-resonant constant voltage transformer 











Constant voltage transformers 


Generally called CVTs, These have been used since the 1930s 
to deal with sags, surges and dropouts. There are two forms. 
One consists of a transformer where the primary coil oper- 
ates in full saturation. The output is very nearly square wave, 
being a heavily clipped version of the sine wave input. The 
other type, termed a ferro-resonant transformer, also operates 
with a fully saturated primary, but the secondary consists of 
three or four windings with a special capacitor connected to 
“tune” the transformer. These have a sine wave output. 

Both types provide protection against differential-mode 
disturbances, but offer no protection against common-mode 
noise. The simple saturating type offers little protection 
against dropouts, but the resonant type does because the 
resonating circuit is able to “fill in” the small gap of a drop- 
out. The square wave output of the simple saturating CVT is 
not tolerated by the power supplies of some equipment. 

Typically, CVTs will maintain the output within +3% or as 
close as +1% for an input variation of +15%. The CVT 
doesn’t “stop” outside this range, but the maximum swing is 
practically limited to +25%. They are designed to operate 
over a given load range, so must be selected for the equip- 
ment with which they are to be used. They are made in rat- 
ings ranging from a low 15 VA (that is, watts where the load is 
resistive) up to 10 kVA. 

One variant of the resonant type combines the features of 
an isolation transformer, and these can give quite good pro- 
tection against both common-mode and differential-mode 
fluctuations. However, should the load fall below 75% of the 
rating, they offer no protection. 

CVTs generate considerable heat and audible noise during 
operation and this must be taken into account when consid- 
ering their use. 

So-called “line conditioners” generally consist of a ferro- 
resonant transformer combined with filtering and spike sup-p 








POWER PROBLEMS 


are estimated to cause up to 
90% of all computer and word 
processor malfunctions 
















National Distributor: 
Electromark Pty. Ltd., 
43 Anderson Road, 
Mortdale. 2223 

Phone: (02) 570 7287 
FAX: (02) 57 5128 


Brisbane: 

L.E. Boughen & Co., 
Phone: (07) 369 1277 Pty. Ltd. 
FAX: (07) 368 3193 
Telex: 415000 













CAN YOU AFFORD NOT To 
PROTECT YOUR COMPUTER? 


Dirty Power 
constitutes the greatest single 
threat to the operation of your system 


COMPUTER 
PROBLEMS ? 


THE TF YCOR ac Power LINE FILTER 


is the most effective method 
of protecting your investment 


Melbourne: 
Pacific Electronics 


Phone: (03) 696 2522 
Telex: 38423 

















MOST 


users do not realise their 
computer is under constant 
attack by dirty power 









Available in your State from: 


Newcastle: Adelaide: 
George Brown & Co. Graphic Electronic Industries 
Pty. Ltd. Pty. Ltd. 


Phone: (049) 69 6399 
FAX: (049) 62 1930 


Phone: (08) 363 0277 
FAX: (08) 363 0568 
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©Problems? 


...and you 
don't have our 
112 page 
catalogue... 











you've got 
real 
problems! 


ARISTA ... your one-stop 
problem solver. Audio leads 


. Batteries ... Chargers ... 
Battery holders ... Cables 
.. Car accessories ... 

CD accessories ... Converters 
.. "Cutec" ... Earphones ... 
Fuses ... Headphones ... 

Intercoms ... Knobs ... 

Microphones and accessories 

. Mixers ... Multimeters ... 

Plugs/Sockets, etc ... Plug 
adaptors ... Power packs and 
leads ... PA ... Disc and Tape 

care ... Security equipment .. 

Signal modifiers .. - Solderless 

terminals .. . Storage boxes .. 

Switches ... Telephone and 

TV accessories ... Tools and 
Technical aids ... 

Video accessories ... Wiring 

accessories ... You name it 

and we're bound to have it 
... Try us ... NOW! 


Get your catalogue...it'llsolvea 
whole lot of your problems! 
Just send $2 + 50c p&h and 

your return address to: 


ARISTA 


ELECTRONICS PTY LTD 
PO BOX 191, LIDCOMBE, NSW 2141 








ADVANCED MODEMS 


> Bell 
N22, 


& 0-300, and 1200 bps Asynchronous. 


> Miniature Size for Portability. 

& Plugs Directly to RS-232C Serial 
Port. 

© Auto-Dial, Auto-Answer. 

> Tone and Pulse Dialing Selectable. 

> Full-Duplex and Half-Duplex. 

® Low Power Consumption. 

& Two Modular Jacks for Telephone 
and Line. 

> Remote Digital Loopback and 
Memory Test. 

P Call Progress Detector. 

Built-in Speaker with Software 
Volume Control. 

> Hayes compatible with Extended 
AT Command Set. 

> Communication Software Data 


Talk Optional. 


> Allows communication between 
RS-232 computers, terminals and 
printers. 

Provides 300 to 9600 bps 
asynchronous transmission. 

> Conducts diagnostics on analog 
and digital signals. 

b> Data set on line indication. 

& 19200 bps and 9600 transmission 
for distance up to 2.0 to 3.5 km 
correspondingly. 

> Operates in full and half duplex. 

& Analog/digital loopback switch for 
diagnostics. 

& Provides optical isolation to protect 
against surges. 


FOR ALL ENQUIRIES ADVANCE TO: 





FOR MOBILE 
TECHNICIANS 


60 WATT PORTABLE 
CORDLESS 
— 





@ Recharges over night 
(3 charge options) | 
(a) Auto Cig-lighter, 
(b) Transformer, 
(c) Mains 240V. 
@Heats in 6 seconds. 


SUPERSCOPE 
12 VOLT - 





Operates from car or tractor batety: 
@ Adjustable heat 200°- 500°C 
whilst soldering. 
@Fast heating, 200° in 5 seconds. 
@ Easy owner maintenance. 
nile safety outdoors. 
For more information send your name & add tags to: 


Freepost No. 2, SCOPE LABORATORIES | 
P.O. Box 63, Niddrie, Vic. 3042 (no stamp required) 


Company 


| Address 











RELIABLE 
POWER FROM 
THE SUN 


Solarex, world leaders in photovoltaic technology, 
manufacture solar power systems to operate reliably in the 
harshest climatic conditons that Australia has to offer. 
Whether it is in the Gibson Desert or on the summit of a 
Snowy Mountain Peak, the heart of a Solarex solar power 
supply system is a bank of Solarex Solartraction batteries 
providing a constant supply of electricity on demand. 
Solarex solar power systems can be found all over the coun- 
try maintaining Australia’s links with the rest of the world. 
Remote microwave repeaters, radio links, satellite track- 
ing stations, air and sea navigation aids are all powered by 
Solarex systems. 









A Solarex solar power system is a reliable, cost effective 
means of producing DC power with the option of inverting 
to 240 volts AC 50 cycles if required. 

All system components are manufactured in Australia and 
are thoroughly tested before leaving the factory to ensure 
a maximum trouble-free life with little or no maintenance. 
Solarex Pty. Limited is continually developing solar pow- 
er systems not only for radio and telecommunications but 
also to provide power for remote homes, villages and for 
water pumping and irrigation. 


SOLAREX PTY. LIMITED 

78 Biloela Street Villawood N.S.W. 

PO Box 204, Chester Hill, 2162 

Tel: (02) 727-4455 Telex: AA121975 
Fax: (02) 727-7447 
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New Release 
FOUR SPEED SUPER MODEM! 


The MAXWELL-5 


2400/2400 1200/1200 
1200/75 75/1200 300/300 
CCITT and BELL standards. 


Fantastic value! 


JUST $79 


LOOK AT THESE FEATURES: 


@ AT Command Set @ Auto-dial/Auto-answer @ Auto 
Speed Select @ Auto Test @ Tone or Pulse Dialling @ Ten 
16-digit Memories, Battery-backed @ Test Facilities e 10 LED 
Status Indicators @ Inbuilt Speaker. 


Don’t Delay, Call Max Today! 


BANKCARD-VISA- 
MASTERCARD WELCOME 


24 Burwood Highway (Rd) 
BURWOOD 3125 Vic. 

Ph: (03)288 2144, 288 9067 
FAX: (03)288 0781 





inc. tax 











COMPUTERS 





> pression. 


Uninterruptible supplies 


As the name says, such supplies will maintain a continuous 
ac output when the ac mains supply is interrupted for a 
period. They comprise a battery-operated inverter, the bat- 
tery charge being maintained while the ac mains is present, 
but the equipment always draws its supply from the battery. 
Clearly, this provides virtual total isolation from the mains. 

An uninterruptible power supply (UPS) represents the 
ultimate in protection from mains-borne interference. They 
provide a well-regulated regulated sine wave output and will 
maintain supply in the absence of the mains for periods rang- 
ing from five minutes to an hour. Generally, overload protec- 
tion is also provided. 

They can be used over a wide range of loads, up to their 
design rating, and units intended to power one or two per- 
sonal computers may be more economical than a line con- 
ditioner. 

Uninterruptible supplies are made with ratings ranging 
from 150 VA (that is, watts when the load is resistive) right up 
to 250 kVA! 


Conclusion 


Clearly, when it comes to dealing with mains-borne interfer- 
ence, it’s a matter of “horses for course” when looking for a 
solution. Cost and effectiveness must be weighed against the 
effects of occasional, but nonetheless existent, problems. 
With careful investigation and consideration, you'll find a 
solution. 


This feature was prepared with the kind assistance of A.J. 
Distributors, Emona Instruments, Clean Line Systems, Elec- 
tromark and J.A. Severn, to whom we are grateful for supply- 
ing information and material. a» 





Get more for your dollar 






10884 DESP R.A. Plug $3.65 
P10885 DE9S R.A. Skt $4.25 
P10890 DA15P Male ...... $2.10 
P10891 DA15SFemale . $2.25 


P10892 DA15C Cover .... $1.25 
P10894 DA15P R.A. Plug $4.25 
P10895 DA15S R.A. Skt $5.00 
P10900 DB25P Male ....... $1.00 
P10901 DB25S Female .. $1.20 
P10902 DB25C Cover .... $1.25 
P10904 DB25P R.A. Plug $4.50 
P10905 DB25S RA. Skt $5.95 


These crystals were $4.90 each, 
this month they’re only $2.00 each. 
Ten or more only $1.50 each! 


Description 1-9 10+ 
4-194304 MHz ........ $2.00 $1.50 
4-433618MHz ......... $2.00 $1.50 
4-75 MHz ................. $2.00 $1.50 
4-9152 MHz ............ $2.00 $1.50 
7:1590 MHz ............ $2.00 $1.50 





® Saves modifying or replacing 
non-mating RS232 cables. 
@ All 25 pins wired straight through 


Cat. X15650 Male to Male 
Cat. X15651 Male to Female 
Cat. X15652 Female to Female 
Normally $14.95 each 
Only $9.95 


®@ Saves modifying or replacing non 
mating DB15 connections 
@ All 15 pins wired straight through 


X15645: Male to male 
X15646: Male to Female 
X15647: Female to Female 
accshnteenvevnants only $14.95 


® Saves modifying or replacing non 
mating DB9 connections 
@ All 9 pins wired straight through 


X15640: Male to male 
X15641: Male to Female 
X15642: Female to Female 
suinadcgutpmihenieie only $14.95 





Save a fortune on expensive 
throw away batteries with these 
quality Nicads and Rechargers! 


Size Desc. 1-9 10+ 100+ 
AA 450 mA.H. $2.95 $2.75 $2.50 
C 1.2 AH. $9.95 $9.50 $8.95 
D 1.2 AH. $9.95 $9.50 $8.95 





® Charges from 1 to 10 D, C, AA, AAA, 
N, and up to 3 x 9V batteries at the 
same time. 

e Dual colour !_ED in first three 
compartments to designate 1-5V 


or OV. 
@ 240V AC/50Hz. 
@ Approval No. N10637 


Cat.M23525 oo. $59.95 


Always check our prices 
before you buy! 


1-9 10+ 100+ 
MX232 ....$11.50 $10.50 
V-20 8MHz $14.95 $13.95 
V-30 ........ $39.95 $34.95 
TEA2000...$11.95 $10.95 $9.95 
ZN429 ...... $9.95 $8.95 $7.95 


ZNA234 ... $39.50 $37.50 $36.50 
SAB6456...P.0.A. 


2114 ww... $2.95 $2.75 $2.50 
2716 ......... $9.95 $9.50 $8.95 
2732 .......++ $8.95 $8.50 $7.95 
27664 ......... $7.95 $7.50 $6.95 
27128 ....... $9.95 $8.95 $7.95 


27256 ....... $11.50 $10.50 $10.00 
27512 ....... $19.50 $18.50 $17.50 


4116 ......... $3.95 $3.50 $2.95 
4164 ......... $1.95 $1.85 $1.75 
41256-150. $5.95 $5.50 $5.25 
41256-100. $9.95 $9.75 $9.50 
5558pin $0.50 $0.40 $0.35 
6116 ......... $3.95 $3.75 $3.50 
6264 ......... $6.95 $6.50 $5.95 
6802 ......... $5.00 $4.00 $3.75 
6821 ......... $2.00 $1.80 $1.70 
6845 ......... $5.00 $4.00 $3.75 
7406 ......... $0.40 $0.30 $0.25 
INS8250 $29.95 $27.95 

NE5534AN $1.95 $1.85 $1.75 


AM/EF7910 $19.95 $18.95 
MEL9501 $29.95 $27.95 


SC141D ... $1.75 $1.50 
SC151D ... $2.50 $2.25 
$55. csciecosses $0.40 $0.38 
iC) Werrrereere $0.50 $0.45 


Genuine Intel chips with manual 
and data sheets packed in boxes! 


8087-3 (4.77MHz) ........... $269 
8087-2 (8MHz) ................ $385 
8087-1 (10MHz) .............. $585 
80287-6 (6MHz) .............. $475 
80287-7 (8MHz) .............. $679 





Erase your EPROMs quickly and 

safely. This unit is the cost effective 

solution to your problems. It will 

erase up to 9 x 24 pin devices in 

complete safety, in about 40 minutes 

(less for less chips). 

Features include: 

® Chip drawer has conductive foam 
pad 

@ Mains powered 

@ High UV intensity at chip surface 
ensures EPROMs are thoroughly 
erased 

@ Engineered to prevent UV 
exposure 

® Dimensions 217 x 80 x 68mm 


WITHOUT TIMER 
Cat. X14950 ......... Normally $119 
Special, $99 


WITH BUILT-IN TIMER 
ah BR IAQSS  sicicalsins.aicactn $139 


Special, $119 





Plastic boxes with aluminium tops, 
and available in four sizes. Very 
popular for projects and very 
ecconomical! 

$ 3.25 


H10101 150x90x50mm 
H10102 195x113x60mm $ 4.50 
H10103 130x68x41mm § 2.75 
H10105 83x54x28mm §$ 1.95 
H10110 120x65x38mm $ 2.95 


H10112 120x65x38mm $ 2.95 
(Metal top) 


We have millions of diodes 
in stock! 


1-99 + 100+ 1000 + 
IN4148 Small signal Cat. 210135 


3¢ 2V2¢ 2¢ 
IN4004 400V 1A Cat.Z10107 
4¢ 3V/2¢ 3¢ 
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These quality 3 level wire wrap 
sockets are tin-plated phosphor 
bronze. 


Cat.No. Description 1-9 10+ 


P10579 8 pin $1.50 $1.40 
P10580 14 pin $1.85 $1.70 
P10585 16 pin $1.95 $1.80 
P10587 18 pin $1.95 $1.80 
P10590 20 pin $2.95 $2.70 
P10592 22 pin $2.95 $2.70 
P10594 24 pin $3.95 $3.50 
P10596 28 pin $3.95 $3.50 
P10598 40 pin $4.95 $4.50 





VERO 21070H 
0-1" pitch strip board. 
Size 2-5 x 3-75 inches 
H21070 ......0 0. Normally $7.50 
SPECIAL, $4.95 


VERO 21000F 
0-1” pitch strip board. 
Size 3-75 x 17-9 inches 
H21000 .............. Normally $25.00 
SPECIAL, $17.95 


VERO 21012H 

DIP Bread board. The design of this 
board is similar to that of the plug-in 
range of DIP Boards, except that it is 
not provided with gold plated contacts. 
They therefore offer a cost saving in 
those experimental applications 
where a plug in facility is not required. 
In place of contacts, individual 
mounting pads for terminal pins are 
provided. 
Matrix: 2-54 x 2-54mm 
Hole Diameter: 1-02mm approx. 
H21012® teense Normally $27.95 

SPECIAL, $17.95 
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Tired of old fashion dialling and 
re-dialling engaged numbers? 
These convenient push button 
diallers include last number redial 
(up to 16 digits) and instructions for 
an easy changeover. 


Cat. A12030 ...... Normally $19.95 
SPECIAL, ONLY $14.95 
(Note: Not Telecom approved) 


sdecacexadtaaenn 7 


@ Light weight 

® Sturdy construction 

® Easy to remove tip 

® Excellent value for money! 


Cat TVIS71 citevevstia ins $11.95 


® Light weight 

® Sturdy construction 

® Easy to remove tip 

@ Excetent value for money! 


Cat TVVZGY foci ccceenices $13.95 





For those who need the ultimate in 
connection. Essential for laser disc 
players to get that fantastic sound 


quality. 
Plug Cat. P10151 
Socket Cat. P10150 


$3.75 
$2.95 


Absolute bargains! We've got too 
many of these leads, so this month 
we're selling them at the ridiculous 
price of only $2 each! That's well 
below half price! 

(10 or more, only $1 each!) 


Cat. P32104. 1-2 metres 


WAS $4.50 oo... NOW $2.00 


Cat. P32108. 1-8 metres 
WAS $6.95 000.0... NOW $2.00 


Cat. P32106 1-8 metres 
WAS $5.95 





Now you can buy absolute top quality 
disks that are also the cheapest in 
Australia! They even come with a 

5 year guarantee! So why pay 

2-3 times the price for the same 
quality? 

Packs of 10, D/S D/D without boxes, 
or brand name, just their white paper 
jacket, and index labels. 

(51/4” disks includes write protects). 


10+DISKS 100+DISKS 1,000+DISKS 
$9-00° $8-50°° $8-00° 
(ALL PRICES PER 10 DISKS) 


10+DISKS 100+DISKS 1,000+DISKS 


$29 $28 $27 
(ALL PRICES PER 10 DISKS) 


Description 1-9 boxes 10+ boxes 


31/9” 2S/2D .......... $33.00 $31.00 
51/4" 1S/2D .......... $12.95 $11.95 
51/4” 2S/2D .......... $13.95 $12.95 


@ Restores order to your work area. 
@ Conveniently stacks paper printout 
in document tray automatically 
@ Made of black plastic coated steel 

@ Suitable for most printers 
@ Excellent value at these prices! 


C21054 (80 column) ...... $26.95 
C21056 (132 column) .... $36.95 


ANAS ASEAN RRA q 
AAA SF NNO 


Cat. No. Description Price 
Z10140 3mm Red ............ $0.15 
Z10141 3mm Green ......... $0.20 
Z10143 3mm Yellow ........ $0.20 
Z10145 3mm Orange ....... $0.20 
Z10150 5mm Red ............ $0.10 
Z10151 5mm Green ......... $0.15 
Z10152 5mm Yellow. ........ $0.15 





Stylish 2OMHz, non-glare 12 inch 
monitors available in green or amber 
displays and featuring swivel base 
that tilts forward and back and 
swivels right to left! 

Green Cat.X14506..Normally $235 
Amber Cat.X14508..Normally $239 


SPECIAL, ONLY $159 





FEATURES.... 

® High contrast, non-glare screen 

@ High resolution, 80 or 40 character 
display 

SPECIFICATIONS.... 

Picture tube: 12” diagonal and 90° 
deflection 

Phosphor: Available in Green (P39) 
or Amber 

Video input signal: Composite 
Signal 
Polarity: Negative Sync. 
Level: 0-5V-2-0Vp-p 

Scanning frequency: 
Horizontal: 15.734 KHz + —0-1% 
Vertical: 60Hz 

Video bandwidth: 20MHz 

Active display area: 
216(H) x 160(V)mm. 

Display character: 
80 characters x 25 rows. 

input terminal: RCA Phono Jack 

Controls: 
Outside: Power Switch, Contrast, 
Brightness, H-Shift, V-Size. 
Inside: H-Width, H/V hold, 
H/V linearity, Focus. 

Power supply: 110/120V 60Hz, 
220/240V 50Hz 

Dimensions: 
308(W) x 307(H) x 297(L)mm 

Weight: 7-3 Kg 

Shipping weight: 8-3 Kg 


Cat.No. Description Price 
X14514 (GREEN) $129 
X14516 (AMBER) $129 
10 OR MORE ONLY $119 


@ V21,V22,V23 Multi standard modem 
(300/300, 1200/1200. 1200/75) 

®@ Auio dial “AT” command set 
(Hayes* compatible) 

@ Auto answer/auto disconnect 

@ Auto answerback (Similar to Telex) 

® Auto or manual control 

@ Dial-up or leased line operation 

@ Pulse or Tone Dialing 

@ Automatic speed ranging 

@ Speaker for call progress monitoring 

® Baud-rate converter with 48 
character buffer (V23) 

® Synchronous or asynchronous 
operation 

® Fully self contained power supply 

® | ow power operation 

@ Metal case (R.F. shielded) 

@ Visual monitoring of important 
interface circuits (7 LED's) 

@ Full or half duplex (V23) 

® Double adaptor plug to allow use of 
standard phone (Mode 1/3/5) 

® Telecom Authorised (C87/37/65) 


tee domaine $595 


“Hayes is a trademark of Hayes 
Microcomputer Products Inc. 





1-9 10+ 
Cat. S12500 ......... Normally $7.95 
1-9 10+ 25+ 


$4.95ea $4.25ea $3.95ea 


with Rod Irving Electronics! 


This device attaches between the 
audio output of a shortwave receiver 
and the input port of a computer. It 
allows decoding and printing out of 
morse code, radioteletype (RTTY) 
and facsimile (FAX) pictures using 
the computer. It has been designed 
from all readily available parts. 
Details for writing the software 
program are included. 

(AEM 3500, July ‘85) 


Cat. K93015 oo... $37.95 


The ultimate kit modem featuring 
1200/300 baud, case and 
prepunched front panel. 
Exceptional value for money! 
(AEM 4600 Dec ‘85) 


aidasdate ous teessttranteteeas Normaily $169 
SUPER SPECIAL, ONLY 
$129 


Cat. K44880 ....... Normally $31.80 
SPECIAL, $21.95 


(Heatsink optional extra) 


Cat. K44801 ....... Normally $34.80 
SPECIAL, $28.95 


(Heatsink optional extra) 


POWER SUPPLY TO SUIT 
Without transformer ...... $22.95 


io= 


CONSUMER ELECTRONICS NEWS 








Digital effects in new VCR 
Provides exciting facilities 


S harp has released a new VHS video Cassette recorder featur- 

ing digital circuitry that provides facilities such as “picture- 
in-picture”, freeze frame and variable picture speed, the latter 
being available not only while playing a video tape, but with 





off-air programs as well. 


Dubbed the “Digital Special 
Effects (FX) Video”, Sharp claim 
it is set to revolutionise home 
viewing. It could only do that if 
something were done about the 
programs, but maybe it’s the fun 
you can have with the features 
that will bring the consumers to 
the barricades. 

Apparently, as can be seen in 
the photograph here, you Can, 
using the channel search func- 
tion, display up to nine chan- 
nels ata time on your TV screen. 
This avoids channel jumping 
and, they say, the necessity for 
program guides. 

Sharp say their “break- 
through” in digital technology 
will take viewers into the realm 
of the movie director, allowing 
you to “interact” with TV broad- 
casting for the first time. 

Funny, I thought that only 
happened when Clive 
Robertson — offended/insulted/ 
upset some sociological group 
with a carefully delivered 
remark of deep perspicacity and 
the station’s switchboard lit up 
like a Christmas tree with angry 
callers. 

Putting the freeze frame to 
good use is a doddle, according 
to Sharp — just freeze the Lotto 
numbers while you look for a 
pen. Of course, freeze frame is 
also good for things like the 
weather forecasts, football/cric- 
ket scores and the like. 

With the two-picture function 
invoked, the usually disgrun- 
tled odd-one-out family 
member who wanted to watch 
another channel can now be 
mollified, albeit witha little pic- 
ture tucked away in one corner. 

Incidentally, the second pic- 
ture can be moved around to suit 
the least intrusive corner. 

Sharp suggest using the sec- 
ondary picture to view the out- 
put of a security camera linked 
to the VCR, or for watching the 
kids in the pool, or in bed. 

In addition, you get on-screen 
display of all VCR programming 
details so mistakes can be 
avoided, a tamper-proof child 


lock so recording cannot be 
interrupted, and a mute-the- 
screen-to-blue when no signal is 
received, eliminating screen 
“snow” and audio noise. 

The Sharp Digital FX Video is 
priced at $1299 recommended 
retail. See your nearest Sharp 
dealer. 


CD-Interactive 


So in Japan has 
demonstrated the power of 
“CD-I, an interactive video/ 
compact disc system that allows 
you to control the sound and 
images recorded on a compact 
disc with a remote control or 
joystick. 

A TV screen attached to the 
special CD player displays a 
series of high quality still colour 
pictures, full motion cartoon 


graphics, static texts and 
snatches of motion colour 
video. 


Because the viewer can 
interact with the system, Sony 
expects CD-I to spark off a craze 
in very sophisticated video 
games for home consumption, 
probably like the laser disc 
games one sees in video games 
parlours at present. 

A 120 mm CD-I disc can store 
some 600 megabytes of data; 
that’s around 6000 still images 
or 200 000 pages of text. Data is 
picked of the disc serially at 175 
kbytes/sec and the CD-I player 
contains 1 Mbyte of RAM, 
enough to store two high quality 
colour still pictures. 

It takes about 1 s to load one 
picture, so one half of the mem- 
ory is used to display a first pic- 
ture while the other half is stor- 
ing another. As cartoon graphics 
require less detail, ten different 
images can be displayed each 
second to create the illusion of 
cinema-quality animation. 

The system’s biggest problem 
is that the data rate off the disk is 
not high enough to display full- 
motion video. To compensate, 
the system displays video 
motion in a small area of the 
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screen only, while a static image 
appears on the rest of the screen. 

The system provides stereo 
audio and can store up to 16 


hours of sound using a 
technique called adaptive delta 
pulse code modulation 
(ADPCM). This measures the 
difference between samples at 
either 37.8 or 18.9 kHz, depend- 
ing on the quality to sound 
required. 

Applications, according to 
Sony, include in-car navigation 
systems, portable CD-I for com- 
muters (whatever that is) and 
backpack versions for bird- 
watchers and flower spotters. 


VHS-C promotion 


S2 of the world’s self-styled 
“leading manufacturers” of 





VHS-C format video camera- 
recorders (camcorders) have 
joined in a venture to promote 
the format in Australia, employ- 
ing a kangaroo with joey to sym- 
bolize the compatibility bet- 
ween the small format VHS-C 
tapes and full-size VHS. 

The companies are: Akai, JVC, 
National, NEC, Philips and 
Sharp. 


Meanwhile, Toshiba has 
shown a 3D VHS-C camcorder 
in Japan. About the same size 
and weight as current VHS-C 
camcorders, it sports two two 
lenses and image receptors, 
filming two images in colour 
simultaneously. You have to 
wear special glasses plugged 
into an adaptor to view the 3D 
images. 
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Also available through DSXpress 
Toll Free (008) 22 6610 


YOUR TURNTABLE HERE? 


tylii to suit the following turntable brands 


@ ADC @ AIWA @ AKG @ AKAI @ AUDIO EMPIRE ¢ AWA ¢ 
@ AUDIO TECHNICA # AUDIO REFLEX # AZDEN @ BSR ¢ CDC # CEC 4 
@ COLUMBIA # DENON @ COLLARO @ DUAL ¢ ELAC # EXPO 4 
@ EXCEL SOUND @ GENERAL ELECTRIC # GARRARD ¢@ GOLD RING 4 
@ HANIMEX @ HITACHI # HMV # JVC @ JELCO ¢@ JORGAN @ JICO 4 
@ KRIESLER @ KENWOOD @ LENCO @ LINEAR DESIGN ¢@ MARANTZ ¢ 
¢ MICRO @ MITSUBISHI ¢ NAGAOKA @ NATIONAL ¢ NEAT # NIVICO 
@ ONKYO @ ORTOFON @ OSAKA @ PHILIPS 4 PICKERING @ PIEZO 
@ PYE @ PIONEER @ RAMBLER # RANK ARENA ¢@ REALISTIC 
@ RONETTE @ ROTEL # SANSUI @ SANYO ¢ SEEBURG # SHARP ¢ 
@ SHERWOOD @ SHURE @ SILVER @ SONOTONE 4% SONY @ STANTON 4 
@ TANDY @ TEAC @ TECHNICS # TECTRON @ TETRAD 4 THORN 4 
@ VACO @ VARCO @ VERNITRON # TOSHIBA # YAMAHA 4 


TOP QUALITY STYLII FROM JUST $8.95! 


mm WE GUARANTEE 
GUARANTEE @ ¢ 


U A STYLUS! 


That’s right: we guarantee to supply you with a stylus to suit your hi fi . 
turntable... no matter what type, brand or model. As long as itis a modern (ie 
microgroove) type we either have it in stock — or we'll get it for you WITHIN 3 
DAYS! 





We have almost 100 different stylii IN STOCK in all our stores. These stylii will suit 
at least 95% of turntable types in use today. Each DSE store has a cross reference 
manual to ensure you get the exact type to suit your turntable. 

lf it is a real “oddball”, the store will order the stylus required from our suppliers, 
who carry literally thousands of stylii types in stock. And they'll get it back for you 
within three working days. 

That’s service: the DSE Stylus Service. Look for the special stylus display in every 
Dick Smith Electronics store. 
















How often should you change your stylus? 


The stylus can make or break your record collection. A worn or damaged stylus will 
i the sides from the record track and can completely ruin a record with just one 
play. 

A diamond stylus can be expected to give around 200 to 300 hours of playing time. 
This, of course, assumes the pick-up Is correctly balanced, anti-skating is set 
correctly, and so on. 

200 hours for the normal user equates to approximately six months, so if you replace 
your stylus every six months or so, your record collection will say “thanks!” 
Needless to say, if the pick-up is dropped the stylus can be damaged, so you should 
also change your stylus at the first sign of sound distortion, etc. 
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Oriofon’s MC30 Super 





cartridge 


Robert Fitzell AAAC 


Interest in the trusty vinyl LP record has not died with the advent of compact 
disc — most of us have too great an investment, both in terms of money and 
pleasure, in our collections. Now is the time fo Consider an upgrade to your 
system in order to get the most from your investment in the years ahead, and 


the best place to start is with the cartridge. 


UNTIL RECENT YEARS, performance of turntables and car- 
tridges was a very common concern of audio reviewers. Do they 
track well, is rumble level acceptable, what about wow, etc? The 
compact disc has, of course, dramatically changed our 
priorities, although perhaps now that some of the hype is dying 
the general interest of most reviewers and purchasers is tending 
back to what it should really concern — does what we listen to 
really sound as we want it to? 

There is ongoing debate, albeit a little lacking scientific 
research, over the relative qualities of compact disc versus vinyl 
as a recording medium. (Remember records? Those round 
black things that warp, collect dust, crackle, but to many ears 
sound delightful?). A review item that we hope will be of 
interest to some of those philosophers is the Ortofon range of 
‘high output’ moving coil cartridges, specifically the MC30 
Super. This is the newest cartridge extending the already suc- 
cessful MC10 Super and MC20 Super range, both of which have 
received excellent reviews. 


Background 


Ortofon is a Danish manufacturer of high quality reproduction 
cartridges. The company has a long history in sound reproduc- 
tion, having been founded by two inspired engineers with the 
specific aim of introducing sound to the then silent film indus- 
try. Whilst this must have been a hard act to follow, the com- 
pany followed with such advances as moving coil record cutter 
head design, leading to what we all now call high fidelity 
sound on vinyl discs, followed by moving coil cartridges in 
1948 for reproduction that enabled the replay quality to 
approach the recording quality. 

Since that time most of the changes to the Ortofon products 
have been refinements of design, adapting for example to 
stereo, and continually reducing cartridge mass. Whilst these 
refinements may not seem so revolutionary, they have, for 
example, enabled reductions in tracking force of tonearms from 
numbers around 20 to 30 grams, to less than 1 gram! 

The moving coil principle is one familiar to any of you who 
has done a little high school physics, whereby a current is gen- 
erated through a conductive coil as it is moved in a magnetic 
field. The principal advantage of the system is that the effective 
moving mass is extremely low. Almost any high school student 
will have learned something about inertia, and will know that 
one of the highest design aims in any mechanical system 
required to move about quickly is to reduce mass. The reduc- 
tion in moving coil mass enables rapid movement of the stylus 
thereby providing improved high frequency response. 

There is, of course, an inevitable trade off. A problem with 
moving coil cartridges is the low output level often associated, 
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REVIEW ITEM: Moving Coil Cartridge 
MANUFACTURER: Ortofon 

MODEL: MC 30 Super 

RRP: Approx $800 
DISTRIBUTOR: Scan Audio, 52 Crown St, 


Richmond 3121 Vic. (03)429 2199 


resulting in the need for a transformer or extra preamplifier to 
obtain adequate output for most amplifiers. As well as being an 
extra component in which to suffer losses and distortion, the 
extra equipment represents a cost penalty. 


The MC30 Super 


From a marketing and consumer viewpoint, the Ortofon MC30 
Super is a high output cartridge, offering the renowned quality 
of the moving coil principle at a moderate price. A major fea- 
ture of the cartridge is that it offers high output level — some- 
thing in the order of three times the output commonly 
associated with moving coil cartridge designs of the past. 

The cartridge is still designed to input to an amplifier pro- 
vided with a moving coil (MC) cartridge input socket, but 
claims to remove the need for the step up transformers or 
preamplifiers used by many audio lovers in the past to gain 
more signal and improved dynamics. 


Objective testing 


From a testing viewpoint, reviewing a cartridge is a little frus- 
trating. There is little that can be tested of real substance, 
although the old stalwarts of frequency response and channel 
separation are both necessary and informative. We found the 
MC30 gave a swept tone frequency response from 20 Hz to 20 
kHz with good linearity to about 17 kHz, but very messy after 
that. The test source was a Bruel and Kjaer test record, so the 
test is reasonably reliable. Channel separation was below 
specification, being only 20 dB at 1 kHz, although not too bad. 
Channel separation may be seen in the swept tone result of 
Figure 1 in the lower of the two traces, and in the one-third 
Figure 1. Swept tone frequency response and separation 
measured on the MC30 Super. The high frequency end displays 
some non-linearity, evident on listening tests. 
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cal. Bass response overall was certainly not poor, and not 
inferior to many of its competitors. 

Mid range response was very strong, although I felt the image 
to be a little shallow in the apparent depth of field. Stereo 
image was good. 

High frequency response, particularly with string quality 
and the areas of performance often lauded for vinyl, was disap- 
pointing. I found the cartridge to be too strident, slightly harsh, 
and lacking the softness of treble necessary from an excellent 
cartridge. I am not personally familiar with the MC20 Super, so 
cannot make comparison with that cartridge, although the 
reviews I have read have have tended to suggest precisely the 
opposite. 


In summary 


Whilst my opinion of the MC30 is that it is undoubtedly of top 
quality, I doubt that it is the best choice for classical music. For 
rock music and brass, I doubt that you could do better. Fre- 
quency response is good, although a little spiky at the top end. 
Channel separation is adequate and dynamic response is excel- 





octave spectrum analysis of Figure 2. The latter is a little decep- lent. 
tive in showing a dip In separation at 50 Hz, which should The MC30 Super is a cartridge well worth a listen if you are 
more truly be recognised as mains hum effects. Overall the sep- _ looking at the options for a high quality sound system. & 


aration is good, but the frequency response indicates a probabil- 
ity of harshness at high frequencies. 


Subjective testing Moving coil cartridge construction, as employed in the Ortofon 


Listening tests on the MC30 were revealing. Most of our listen- MC 10-20-30 Super range of cartridges. 


ing was conducted using a Micro-Seiki turntable with a 
damped tonearm, after an initial run-in time of about 30 hours 
tracking. Loudspeakers used were the B&W 901 monitors. 
Source material ranged widely, from rock music, Wyndham 
Hill recordings of acoustic instruments, to classical and choral. 

The cartridge is sensitive to input load impedance selection 
on the preamplifier, and all listening tests were conducted with 
an input load impedance of one thousand Ohms. A 10 Ohm 
impedance select led to significant loss of high frequency 
response from the cartridge, whilst a load of 47k resulted in the 
cartridge being too strident. 

Overall, I found the MC30 to be too strident for my catholic 
tastes, although capable of exciting dynamics. Bass response 
lacked tightness and definition, although had my expectations 
for the cartridge not been so high I would probably be less criti- 


Figure 2. Third-octave analysis of separation, which measures 
20 dB at 1 kHz. The ‘dip’ at 50 Hz reflects mains hum pickup in 
the measurement. 





RANGE: —-51 dBV STATUS: PAUSED 
B: MATH ORTOFON CH SEP CONT: 35 
40 
dB CV) 
S A eee es eee eee Oe org ee ee ee ce cel a (ce ald 
a pon eee: 
/DIV 
0 
START: 12.5 Hz BANDS 11-43 STOP: 20 O00 Hz 
-X: 1000 Hz Y: 20.02 dBX<V) 


Feb. 1988 — Australian Electronics Monthly — 23 


EE 


The Philips CDV475 Compact Disc-Video player. The front 
panel display shows function and status information. 
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Video joins the audio 
on compaci disc 





Compact disc video, the fourth major develooment of the compact disc, will hit 
the market this year in Australia with two new, larger, disc formats being added to 
the existing 12 cm compact disc — a 20 cm “extended play” and a 30 cm “long 


play” disc. 


THE COMPACT DISC has enjoyed tremendous market accep- 
tance around the world since its introduction. So much so in 
fact, that for the first time compact discs produced more 
revenue — almost US$700 million total — for US record com- 
panies last year than the trusty 12 inch vinyl album. Now, the 
fillip of video is to be added to the CD, but a special player with 
video decoder is required to obtain the benefits of the new for- 
mat. 

I was privileged to attend the first showing of CD-Video in 
Australia on December 4th, when Philips, in conjunction with 
Polygram (a Philips associated company), demonstrated their 
CDV475 CD-V player to a small gathering of the Sydney press. 
Pioneer launched their CLD-1050 CD-V player the following 
week. These players are for use with our PAL television sys- 
tem standard; NTSC-standard (US and Japanese TV system) 
players have been on the market overseas for some months. 
Philips demonstrated CD-Video in Amsterdam last March, then 
at the Chicago CES last June, the Berlin Audio/Video Fair last 
September and later at the Japan Audio Fair in cooperation 
with Nihon Marantz, along with Polygram. 

The concept of putting video with the audio on a compact 
disc came to light in the late 1970s with the appearance of the 
laserdisc. The laserdisc never caught on, probably partly owing 
to the price of both the software (at least initially) and the 
hardware, video cassette recorders being substantially cheaper 
and providing acceptable quality and wide availability of 
software. Compact disc-video, being an extension of an existing 
format, is expected to gain much wider public acceptance. 
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The CD-V system 


CD-Video offers digital sound quality with correspondingly 
high-quality video playback, making it an ideal carrier for 
music video (‘rock video clips’) as well as concert perfor- 
mances, feature films, documentaries and other entertainment 
and educational programmes, according to Philips. 

CD-Video discs will come in three sizes initially, offering dif- 
ferent features: 


1) A 12 cm disc. The same size as the existing compact audio 
disc, this will contain up to six minutes of video with 
associated digital sound track, and an additional series of digi- 
tal audio tracks of up to 20 minutes. 


2) A 20 cm disc — the “extended play.” This will provide up to 
40 minutes of video with digital audio, rivalling the playing 
time of the vinyl LP (and, no doubt, sounding its death knell 
well and truly). 


3) A 30 cm “long play” disc. This is a two-sided disc with up to 
60 minutes playing time per side. The resultant two-hour play- 
ing time will make it suitable for the vast majority of movies 
(complete with “interval” - while you turn the disc over!), as 
well as operas, concerts, ballets, etc. 

There has been some talk in the overseas press about a 
smaller, 75 mm diameter, CD disc intended for “singles” 
sales, but we had no information as we went to press as to 
whether it would carry video. 


CD-V discs are coloured gold to distinguish them from the 


silver audio compact discs. Polygram expect that the 12 cm CD- 
V discs will largely be sold to young people, while the 
extended play and long play discs will sell to collectors — 
movie, opera and ballet enthusiasts — rather than be rented, as 
is mainly the case with video tapes. The EP and LP discs will 
likely be priced in the $20-$40 range ($60 for ‘special’ discs). 
This would put the price of 12 cm CD-V discs at something 
under $20, which would suggest a price drop for audio CDs is 
to come. 

The video compact discs have the usual series of ‘pits’ spiral- 
ling out from the centre of the disc, with a video track on the 
outermost section of the disc recorded, not in digital form, but 
in analogue FM with the pulse-code modulated audio signal 
superimposed; a single laser beam can then be used to read-out 
both signals. This technique leads to very space efficient stor- 
age, which permits longer playing times. The video playback 
quality is said to match the performance of today’s best TV 
receivers and monitors on broadcast signals. 

The CD-Video standard allows two types of record/playback 
techniques. For all compact discs, the first track is located 
closest to the centre hole and play starts at the innermost track 
and continues toward the outside of the disc. Control facilities 
within the player allow you to skip forward and backward bet- 
ween tracks, but the tracks are always played from inside to out- 
side. The rotational speed of the disc decreases progressively as > 


A motorised disc tray rolls out the front of the Philips CDV475 
to accept any of the three disc formats — 12 cm audio and CD-V 
discs, plus the 20 cm and 30 cm extended play and long play 
CD-V discs. All functions can be operated through a handheld 
remote controller. Philips new CDN-6 linear-tracking 
mechanism, seen under the disc tray in the illustration at right, 
includes a tilt servo mechanism to keep the laser pickup at the 
correct angle to the disc. 
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the laser pickup moves towards the outside tracks. This main- 
tains a constant linear velocity between the laser pickup and 
the disc — known as the ‘CLV principle’. 

The second CD-Video standard is known as ‘CAV’ — constant 
angular velocity. This principle is used for discs intended for 
active replay, permitting features such as still-frame, frame-by- 
frame replay and fast and slow motion replay in both forward 
and reverse directions. On discs employing this standard, the 
rotational speed remains constant during play, and the scan- 
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Physical distribution of the audio and video parts of a 12 cm 
CD-V ‘single’ (PAL video standard). The graph at right 

shows the variations in the rotational speed of the disc as the 
different tracks are played. 


wn 
ROTATIONAL SPEED 


Wduy 00S 


Wdu 0S22 





ning velocity between the laser pickup and the disc increases 
towards the outside of the disc. 

The choice of which principle is employed for a particular 
recording will depend on the software producer, according to 
the way it is intended for the disc to be used — CLV for normal 
‘linear’ replay of the disc or a selection of tracks, and CAV for 
discs which are intended for “active replay” under user control. 
Detection of the type of disc is made by the CD-Video player 
using information encoded on the lead-in track so that the disc 
will automatically be played in the correct way. The players 
will also decode and play the older laserdiscs. | 


The players 


Both the Philips CDV475 and Pioneer CLD-1050 are ‘““Kombi- 
players”, designed to accept and play all three CD-V format 
discs as well as standard audio compact discs. Detection of the 
different discs is automatic. A motorized draw comes out of the 
front of the players and the disc to be played is placed in a reces- 
sion on the plattern which recedes inside the player when the 
play function is activated either by pushing the tray front or the 
play button. 

The video and audio are decoded and separated within the 
player, with outputs going to a stereo amplifier and a TV set. 
The CD475 has both direct RGB video out (via a SCART connec- 
tor on the rear) for connection to a monitor or monitor-type TV 
receiver, as well as RF output for direct connection to a TV set’s 
antenna input 

The CDV475 uses Philips’ CD-2 all-IC digital audio decoding 
circuitry featuring their 16-bit four-times oversampling 
technique with digital filtering plus a dual 16-bit digital-to- 
analogue converter (DAC). Philips claim this system ensures 
“outstanding channel balance and separation as well as virtu- 
ally flat frequency response and a signal-to-noise ratio of over 
100 dB.” The player uses their CDM-6 tracking laser system for 
high accuracy tracking. 

The CDV475 features full remote control from an infra-red 
handheld controller, including track selection, advance prog- 
ramming of up to 20 tracks in any order, search for certain audio 
or video passages etc. In addition, enhanced video functions 
are controllable from the handset, like still-frame, frame-by- 


frame forward or backward replay and forward or backward 
slow motion with CD-V discs which support these functions. 
All functions are, of course, selectable from front panel controls 
on the player. The CDV475 may be integrated with other remote 
control Philips products as part of a complete audio/visual sys- 
tem. 


An on-screen function display is shown when a disc is 
loaded, and the background colour of the display indicates the 
type of disc being played. The display can be called-up onto the 
TV screen at any time to show the type of CD-V disc being 
played, as well as information on the disc track selected, index 
selections and elapsed playing time. The screen display also 
provides status information when playing audio CDs. 

The RGB output gives broadcast quality video pictures, 
according to Philips, on a suitable monitor or receiver-monitor 
with RGB input. Composite video is also available on the 
SCART (Euroconnector) socket. Dual RCA sockets are provided 
for stereo audio output. In addition, a Cinch socket also pro- 
vides composite video and stereo audio for receivers and 
monitors requiring this type of signal input. A built-in head- 
phone amplifier with separate volume control is included for 
personal listening. 


A direct digital output is also available so the CDV475 may be 
used with an external digital-to-analogue converter or one of 
the new generation digital amplifiers and control units just 
appearing on the market. 

The Pioneer CLD-1050 player is functionally much like the 
Philips. It features front panel controls for all functions — scan 
forward and reverse, track/chapter search, play and pause etc, 
and a handheld remote control with access to all functions 
available on each format. Commands and play status are also 
shown on the TV screen. Like the Philips, the Pioneer player 
can be integrated into a complete Pioneer remotely controlled 
system. 


The CLD-1050 employs a two-times oversampling digital fil- 
ter in the audio decoder. In addition, a CX analogue noise 
reduction system is included for use with the older laservision 
discs discs which have CX encoded audio. A linear servo-track- 


ing system employing a two-beam laser is used. In this system, 
one beam — the tracking beam — precedes the detector beam and 
is used to avoid jumping during playback where dirt or 
scratches may be encountered on the surface of the disc. 

The Kombi players will later be supplemented by different 
models targetted at specific applications and markets. e.g: a 
player for 12 cm CD-V singles and audio CDs and portable 
players, the latter featuring a pop-up liquid crystal display 
screen according to a US report. Hitachi, Mitsubishi and Sony 
are reported to be developing CD-Video players, too. 


When and how much ? 


Philips said they will not be releasing product until there is 
“sufficient” software available. A Philips spokesman said that 
that would mean around 250-300 titles across the three formats. 
Polygram Australia’s Managing Director, Michael Smellie, indi- 
cated that their inventory would reach that sort of level some- 
time later this year. He also said they had released some CD-V 
discs in Britain prior to the hardware being released, as part of 
a marketing exercise. It’s not known whether that will happen 
here or not. 

A US press report suggests a price of US$799, which trans- 
lates to about $1500 here, but they’re likely to be more than that 
for the Kombi players, at least initially. Philips said, at the press 
release, that the CDV475 would be in the “mid-high price 
range” of current audio CD players. Like the audio CD players, 
prices are expected to drop within 12 months of their introduc- 
tion. 

Both Philips and Pioneer only had samples in the country 
in December, but Pioneer indicated the CLD-1050 would be on- 
sale in the second quarter of this year. 


The quality? 


From the limited playings and non-ideal conditions prevailing 
at the Philips demonstration, it was hard to make an 
unequivocal judgement, but both sound and video seemed to 
be of very good quality, the direct (RGB) video to a monitor 
being marginally better than composite video RF output to a 
receiver. a 


A simplified block diagram of the Philips CDV475. 
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Three software companies 
to scutile a pirate 


hree software distribution companies from three different 
states have joined forces in a court action against a Sydney 
businessman alleged to be distributing software in infringe- 


sary technical information and 
support, “well beyond that of 
sellers and users of commercial 


. systems. 
ment of copyright. “They need continually 
Autodesk of Melbourne, HST Representatives from the updated information on the 
Technology of Hobart and three Companies’ firms compatibility of products and, 


Microsoft of Sydney were 
granted “Anton Pillar” orders by 
the Federal Court in Sydney on 
November 9 last. 

Following the granting of the 
orders, the companies’  sol- 
icitors and technical advisers 
visited the premises of Mr 
Charles Cheung at North Ryde 
in Sydney where they removed 
some 80 disks of software and 
related accounting books. 

The action was initiated after 


HST Technology made a claim > 


under its Intellectual Property 
Legal Expenses Policy through 
insurance agents, Assurex. 

Here’s how they found out. 
Assurex arranged for the pur- 
chase of a microcomputer from 
Mr Cheung and was allegedly 
given “free” copies of computer 
software which infringed the 
copyright of the three com- 
panies. 


Super speed-up at 
low cost 


ocal manufacture Hypertec 

has released the “Hyperace 
286 Super Plus” — an enhance- 
ment board which makes an 
IBM PC run substantially faster 
than an IBM AT, they claim, and 
priced at just $1395 retail. 

The Hyperace is an 80286- 
based board that, when instal- 
led, replaces the computer’s 
4.77 MHz 8088 processor with 
its own 80286 processor run- 
ning at 12.5 MHz. 

High clock speeds are essen- 
tial for processor-intensive 
tasks such as graphics packages, 
CAD software, sophisticated 
wordprocessing etc, to avoid 
frustrating delays in response 
time during calculations or 
screen re-writes. 

The Hyperace 286 Super Plus 
was developed at Drummoyne 
in Sydney, and is one of a group 
of accelerator boards on which 
Hypertec has concentrated its 
research. 

Further details are available 
by calling Merelyn Kelly at 
Hypertec, (02)819 7222. 


a 


affirmed they took a serious 
view of copyright infringement. 
Ms Linda Graham, Microsoft’s 
managing director, said they 
would be sueing Cheung for 


damages for breach of 
copyright. 
Autodesk has _ previously 


taken action themselves against 
Computers Galore in Mel- 
bourne in 1985 and Best Instru- 
ments in Adelaide in 1986. 
Microsoft distributes a large 
range of software and its MS- 
DOS operating system — a pre- 
requisite for many other prog- 
rams. Autodesk is the owner of 
AutoCAD, the world’s biggest 
selling computer aided design 
and draughting program for mic- 
rocomputers (and used here at 
AEM for our drawings). HST 
Technology is the supplier of 
Protel, a design program for pro- 
ducing printed circuit boards. 


New CAD- 
graphics 
distributor 


ne of the driving forces 
behind the popularity of 


AutoCAD in Australia, Mr Bill 


Kaliviotis, has established a 
new company specialising in 
CAD/CAM and graphics 
peripherals and support sys- 
tems. 

Bill was one of the founding 
directors of former AutoCAD 
distributors Entercom, along 
with Tony Zammit. Autodesk 
Inc, the makers of AutoCAD, 
brought out Entercom earlier 
this year for an undisclosed 
amount, to establish a direct pre- 
sence in Australia. 

His new company, Kalicom, 
has already negotiated agree- 
ments with Roland Corpora- 
tion, Hitachi, QDP (USA), Inter- 
national Computer Graphics 
(USA), and established a nation- 
wide chain of dealers. 

Bill says his company’s major 
objective is to supply dealers 
and end users with the neces- 
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above all, guaranteed reliabil- 
ity.” 

Matching various releases 
and versions of both software 
and hardware products into a 
compatible system is a key to 
success, Bill says. 

More details from Kalicom, 
325 Koornang Rd, Carnegie 
3163 Vic. (03)578 0841. 


impact powers on 


ocal high-tech company 

Impact Systems Ltd con- 
tinues its well orchestrated 
strategic development plan, 
expanding its senior executive 
team with new appointments 
from the ranks of some well- 
known other companies in the 
industry, and forecasting a 
domestic sales growth of over 
100% 

Late last year, Chief Executive 
John Price announced the 
appointment of Dr Frank Barr- 
David, Mr David Ballantine, 
Trevor Day, Ivan van Selm, Geof- 
frey Kinghorn, Peter Boulton 
and John Cochrane. 

Three are ex-IBM: Dr Frank 
David-Barr, Peter Boulton and 





John Cochrane. David Ballan- 
tine had extensive sales and 
marketing experience with 
NEC and DEC, and comes from 
Concurrent Computer. Ivan van 


Selm joins Impact from 
Invetech (previously PA 
Technology). Geoffrey  Kin- 
ghorn and Trevor Day both had 
previous associations with 
Impact. 


Their controversial purchase 
of Microbee Systems was to give 
Impact a strategic position in 
the Education market as Mic- 
robee holds a strong second 
place in that market, according 
to John Price. They believe they 
can consolidate that position 
and expect to jump into first 
place with a move to be made 
early this year. :\ 





Power on board. Impact’s senior executive team. From left to 
right: lvan van Selm, Geoff Kinghorn, Peter Holms a’Court, 
John Cochrane, Frank Barr-David, David Ballantine, Peter 
Boulton and John Price. 


“SmartWaich” — install a real 
time clock in your PC or 





Jamye Harrison 


If you own one of the IBM PC group of 
computers or one of the legion of clones, 
here's a little add-in that’s inexpensive, simple 
to install and a real convenience — a battery- 
backed real time clock. 


THE POPULARITY of the IBM PC-style of computer is cur- 
rently unchallenged. A recent innovation — the “‘bolt-together”’ 
PC clone, has rapidly gained ascendancy among the techni- 
cally inclined, and for clear reasons. It’s economical, flexible 
and versatile. You can arrange a configuration to suit your 
requirements and/or your budget. In both styles, the ability to 
expand features and functions with add-in cards is what pro- 
vides the fillip of flexibility and versatility. 

But whatever technical or financial considerations influ- 
enced your choice, undoubtedly the driving reason behind 
your purchase was the application, or applications, for which 
the computer could be used. And for a great many applications, 
a battery-backed real time clock (RTC) has such functional con- 
venience that you wonder how you ever got along without one! 
Some add-in cards come with a real time clock, but you often 
find that other functions on the card are either unnecessary, 
redundant or duplicated in your system. 

Details on the simplest implementation of a battery-backed 
real time clock we’ve ever seen recently arrived here at the 
magazine, courtesy of Ken Curry of Energy Control from 
Queensland. The information detailed a recent release from 
Californian semiconductor manufacturer, Xecom Inc. The 
device is an integrated CMOS timekeeper module, dubbed the 
SmartWatch. Revolutionary in design and practicality, the real 
time clock module resides in the cavity of a 28-pin, 600-mil- 
wide DIP socket. The unit is simplicity itself comprising just a 
single chip and a backup lithium battery. 








compatible for under $50! 








The module is designed to plug straight into any spare or 
occupied ROM socket in any of IBM-PC series computers, or 
close compatible. When not in operation the RTC is transparent 
to the piggy-backed ROM and utilises only eight pins in the pac- 
kage. The internal lithium energy source is reliable for backup 
purposes for ten years, Xecom claim. 

The new chip module is designed around the XE1216E a 
CMOS technology integrated circuit. This chip, while remain- 
ing ‘‘transparent” to any resident memory devices, provides 
many timekeeping functions including; hundredths of sec- 
onds, seconds, minutes, hours, days, date, month, years and 
decades. The SmartWatch may be configured to operate in 
either 12 or 24-hour format. Adjustment for 30 or 31 day 
months and for leap years is also provided. 

Once the input voltage, Vcc, reaches an out-of-tolerance level 
the internal battery takes over to prevent data loss. However, the 
SmartWatch package is extremely tolerant of voltage condition, 
allowing a 10% fluctuation in operating voltage before switch- 
ing to its backup energy source. 

The utility of SmartWatch was immediately apparent, so we 
called Ken Curry and told him. He smartly organised a sample 
which promptly arrived, direct from Xecom in California. The 
package contained a SmartWatch module in conductive foam, 
installation instructions, and a disk containing necessary 
installation software. 

Following the instructions supplied, it’s a simple matter to 
install the SmartWatch in your computer. The instructions here 
have been developed from the instructions supplied with our 
sample SmartWatch. We have reproduced details from Xecom’s 
data sheet elsewhere in this issue for those readers wanting 
further technical information. 

We have arranged with Energy Control to offer this new 
device to readers at a special introductory price of $49.95 fora 
limited period. Full details are given following the end of this 
article. 
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Figure 1. Removing a ROM. If you don’t have an IC extractor, 
use a small, flat-blade screwdriver to prise up each end of the 
IC alternately. When you pick up the IC, only handle it with your 
thumb and forefinger, gripping it by the ends, and avoid 
touching the pins. 


Hardware installation 


Installation of the SmartWatch is quite straightforward, once 
you have located an appropriate ROM or volatile RAM space 
and as long as you are careful. Some safety guidelines need to 
be understood before the installation procedure may begin. 


@ The SmartWatch is shipped in anti-static foam and should be 
left in this until prior to actually installing your device. 


® Check that your computer is operating correctly before instal- 
ling the SmartWatch. 


e Because your computer needs to be partially dismantled for 
the installation process, units with hard disks should have their 
heads parked by an appropriate program before removing the 
cover. 


@ Disconnect all peripheral devices from the computer. 
@ Disconnect the computer from all power sources. 


@ Never handle the SmartWatch or any memory device by the 
metal pins. 


Some tools which may be required before you proceed are: a 
screwdriver appropriate for disassembling your computer’s 
cabinet, a small flat-blade screwdriver, a pair of long-nose 
pliers, and an IC extractor/insertor. 

Consult your owner’s manual if you are not familiar with the 
procedure for dismantling your computer. With the ‘innards’ 
exposed, examine the motherboard or main system board and 
locate the position of the ROMs or ROM sockets. You may need 
to remove some internal add-in cards or daughterboards to 
expose them. 

Any standard 28-pin ROM socket may be chosen within your 
computer, however, an unoccupied one may be the best choice 
because the installation of your SmartWatch will be easier. If 





Figure 2. When you install the SmartWatch in the vacant ROM 
socket, make sure that it’s correctly oriented, as shown here. 
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Figure 3. If you install SmartWatch in an occupied ROM socket, 


the removed ROM will have to be re-installed in SmartWatch’s 
piggyback socket. You may need to straighten the leads of the 
ROM. To do so, work on a metal surface. Pick up the ROM by 
the ends, without touching the pins, touch your hand on the 
metal surface to equalise any static charge between you and 
the work surface, then lay the ROM down on its side as shown 
here. Very carefully roll it towards the pins to bend the lower 
pins into line. Then turn the ROM over and bend the pins on the 
other side in the same manner. 





you have chosen a ROM space which is occupied you must first 
remove the existing ROM chip. This is best done with an IC 
extractor but a small flat-bladed screwdriver will suffice. The 
latter should by used carefully, slowly prising up each end of 
the IC alternately. Figure 1 here illustrates the general 
technique. 

If the RTC is being installed in an unoccupied ROM space the 
above procedure can be ignored. Regardless of this, the unit can 
now be placed inside your computer, making sure to align the 





Figure 4. When re-installing a ROM on top of the SmartWatch, 
take care that you get the ROM the right way round. 


notch on the end of the SmartWatch socket with the notch, or 
Pin 1, marking on one end of the ROM socket inside your com- 
puter as shown in Figure 2. 

If you have used an occupied ROM socket, the ROM must be 
now be re-installed into into the piggyback socket on top of the 
SmartWatch module. Care has to be taken here to ensure that p 


SMALL 


INDENTATION RIDGE 


PIN | PIN |} PIN I PIN I 


Figure 5. 
How to recognise the various identification marks on an IC that 
locate pin 1 on the package. 


the notch on the end of the ROM is aligned with the notch on 
one end of the RTC module. You may need to first bend the 
ROM'’s pins in a little to allow it to slip easily into the piggyback 
socket. Note that you should take precautions to prevent static 
damage while performing any of these operations. 

Now that the hardware installation has been completed, the 
computer may be re-assembled, any internal cards being 
replaced to their original positions and all cables reconneted. 
Power-up the system and see that it functions normally. 


System installation 


A disk containing a program called SMWCLOCK.COM is 
supplied with your clock module. This file should be kept in 
the root directory of your DOS disk as it is used to read and 
modify your real time clock. 

The software supplied with the SmartWatch has three basic 
command structures, they are as follows. 


SMWCLOCK — This command searches for the memory loca- 
tion of the SmartWatch and displays the date and time. 


SMWCLOCK C — The MS-DOS values for the time and date 
functions, (set by the internal TIME and DATE commands), are 
transferred to SmartWatch with this command. 


SMWCLOCK S — SmartWatch’s internal time and date values 
are transferred to MS-DOS with this command. 


The last command should be included in you 
AUTOEXEC.BAT file so that the time and date is delivered to 
MS-DOS each time your machine is started-up. 

The software supplied is easily linked into MS-DOS by fol- 
lowing this six-step procedure: 


1) Power-up your computer and boot the MS-DOS operating 
system. 


2) Copy the contents of the entire floppy disk supplied onto 
your MS-DOS disk or hard drive. 


3) Enter the correct time value (take note of daylight saving 
time) into MS-DOS using the “time” command (consult your 
DOS manual if you don’t know how to do this). 


4) Enter the correct date value using the “date” command. 


5) Now type SMWCLOCK C and hit return. This will update the 
Smartwatch with the time and date you have just entered into 
DOS. 


6) To get the correct time entered automatically for you when 
you boot up your system, it will be necessary to modify your 
AUTOEXEC.BAT file, or create one if you haven't done so. This 
is a file sought by MS-DOS each time you boot up, and is used 
to store a series of commands you wish executed on boot-up. To 
modify your AUTOEXEC.BAT file, follow the instructions in 
your DOS manual to add a line which says SMWCLOCK 5 in 
the file. With that command incorporated, MS-DOS will run 
the clock function whenever you boot up. 


That completes installation of your SmartWatch! 


All in all, the SmartWatch offers a much more cost- and 
space-effective means of incorporating the power and conveni- 
ence of a real time clock into your PC or compatible. It’s almost 
as simple to install as an RTC card, yet takes up considerably 
less space and does not tie up a spare card socket on your com- 
puter; the SmartWatch is definitely a consideration for either 
the new, or established PC user. ®& 










































SPECIAL READER OFFER 
PUT A BATTERY-BACKED REAL-TIME CLOCK 
IN YOUR PC OR COMPATIBLE 






THE XE1216E “SMARTWATCH” BY XECOM 


AS SIMPLE AS INSTALLING AN IC! 
By special arrangement with the importers, Energy Control, 
we are able to offer readers the opportunity of obtaining this 
product at a special price as an introductory offer. This offer 
is made by Energy Control and the magazine is acting as a 
clearing house for orders. 


THE XE1216E SMARTWATCH JUST PLUGS INTO ANY 
ROM SOCKET ON YOUR MOTHERBOARD. THE ROM 
PLUGS BACK IN ON TOP OF THE XE1216E MODULE. 
(Not suitable for use in compatibles where an RTC is already 
included on the motherboard. e.g: Amstrad PC1640). 


OFFER EXPIRES LAST MAIL 30 APRIL 1988 


Complete the coupon and mail it today, or ring (02)555 1677 
and “pledge your plastic”. 


Send to: AEM Smartwatch Offer, 
1st Floor, 347 Darling St, BALMAIN 2041 NSW 


————————— couPoN—————————— 


Please send me XE1216E Smartwatch module(s), as 
described in the Feb. 1988 issue of Australian Electronics 
Monthly. 

$49.95 ea. (inc. tax) plus $8.00 delivery. 

| enclose $ total. |am paying by: 

Cheque, No: .......- cece cece eter eee eee e ene e teens 


Money Order, NO: .......-- ee eee eee eect e teeter eeeees 


* Make cheques or money orders payable to “AEM Offers Account” 





Bankcard, NO: ......-----ee cece ee eee eee ee eee eeeneee 
Mastercard, NO:.......-...222 cece eee eee eee eens 
Visa, No: 


Signature: ......... 0c cece eee eee cece teen ee retenes 


(unsigned credit card orders cannot be accepted. Credit card accounts show 
payment to “Kedhorn Holdings P/L’) 


cee cede ce Rake ook ewe eae Postcode: ...........+: 
(Orders despatched to Energy Control within 24 hrs of receipt at AEM) 
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aem computer review 





The Halikan LA10 
laptop computer 








When you can't bring the task to the computer, take the computer to the 
task — and on this premise was founded the legion of portable-style 


computers we see in the market today. 


IN THE BEGINNING .... there were main- 
frames. Then came the benchtop computer, 
the desktop computer, the handheld or poc- 
ket computer (useful in a limited way, but 
few people could take them seriously), fol- 
lowed by the luggable, then the portable and . 
.. finally, the laptop! Each style has its niche, 
its protagonists. When you can’t use a 
desktop PC at the point where you require it, 
you have to resort to some form of portable. 
Note that, once you get past the bench or 
desktop computer, the greatest range of com- 
peting styles available are all portables. 

In so many technical applications, being 
able to use a portable computer on-site where 
a desktop is impractical or unavailable is a 
utilitarian convenience that has to be experi- 
enced to be believed. A case in point: being 
able to run a Thiele-Small loudspeaker 
design program on-site while tests are run 
and adjustments made to a speaker box and 
port tuning. Or, running checks and making 
changes on an antenna design with a CAD 
program out on the antenna test range. 

It was with these thoughts in mind that we 
took up the offer of reviewing the Halikan 
LA10 laptop computer late last year. 


An overview 


Imported and distributed by Hi-Com Unit- 
ronics in Caringbah, Sydney, this laptop is a 
relatively recent addition to the market here. 
The processor is an 80286-10, clocked at 10 
MHz, making it an “AT-style’’ machine. It is 
supplied with 640K of RAM on-board, but 
this is expandable to 2.64M. The unit 
reviewed came supplied with two 3.5” dou- 
ble-sided double-density floppy (?) disk 
drives, though in its ‘minimum’ configura- 
tion it is supplied with just one. The disk 
capacity is quoted as 720K. We understand a 
20M hard disk drive can be added-in, taking 
the place of one of the 3.5” floppy drives. In 
addition, the literature that came with the 
unit mentions an optional 300/1200 bps 
Hayes-compatible modem option, but we 
have no idea when that may be available, or 
whether it’s an internal unit or an external 
peripheral. 

The display is one of those new “super 
twist” liquid crystal types with a resolution 
of 640 x 200 pixels (80 columns by 16 lines). 
A contrast adjustment is provided. Also, a 
connector is incorporated providing output 
to an external RGB or mono monitor. 

The low profile keyboard has 82 keys, 
including a group of function keys. A 
numeric keypad is incorporated as an ‘extra’ 


on the qwerty keyboard, apart from the usual 
number keys. 

A parallel (Centronics printer) interface 
and a serial (RS232) interface are provided 
via connectors on the rear panel. The parallel 
interface connector is a 25-pin D-type, while 
the RS232 connector is a 9-pin D-type. A 60- 
pin expansion connector is also provided so 
you can connect add-on boards or peripher- 
als. In addition, there is an external keyboard 
connector (6-pin miniature DIN), a 5-pin DIN 
external power connector and a 9-pin D-type 
for the external video output. 

It is powered from a 12 V, three amp-hour 
sealed, rechargeable lead-acid battery. A 
mains plugpack supply/charger is provided. 

Closed, the unit measures 310 mm wide by 
380 mm deep by 73 mm high. It weighs 6.5 
kilograms. The handbook reports it typically 
draws 12.2 watts. 

The screen folds up to reveal the keyboard. 
The angle of the screen can be adjusted over a 
small range to suit your viewing angle. There 
are four LED indicators: power-low, caps- 
lock, num-lock and disk-in-use. The two 3.5” 
disk drives are located on the right hand side, 
behind the keyboard. 

A small Users Manual is supplied, along 
with two largish books, one on DOS, the 
other on GWBASIC (which is supplied as 
part of the package). 


In use 


At 6.5 kg, the weight is the first thing you 
notice! However, it’s something I guess you'd 
get used to, though I'd rather not lug it out on 
an antenna test range and back again too 
often. 

The keyboard has a lighter ‘feel’ than a 
standard IBM “clunker”, but isn’t feather- 
touch either. In fact, I quite liked it — it’s not as 
fatiguing as the standard IBM keyboard. The 
cursor control keys mixed up with the qwerty 
keys “bothered” some colleagues, but I did 
not find it inconvenient — after all, while 
you're cursoring your way around a screen or 


- through a file, you aren’t using the qwerty 


keyboard. 

I tried using it with a couple of software 
packages, the LA10 and the software 
functioned as expected. I felt that disk access 
was a little slow, but I guess that’s a power 
consumption trade-off — high speed access 
means higher current/power consumption. 
Processing speed appeared to be up to expec- 
tations, although we were unable to run any 
benchmark tests to find out. Unfortunately, 
youre stuck with the ‘native’ speed of the 
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80286-10 as a coprocessor cannot be added- 
in. 

The screen was very easily read under a 
wide variety of ambient lighting conditions 
and over a very wide range of angles. In fact, 
my perception is that the screen visibility 
and legibility is among the best I’ve seen on a 
portable. 

Battery life is difficult to determine with- 
out lengthy cycling tests. However, it seems 
to be in the vicinity of some four to six hours 
with intermittent (typical of many situa- 
tions), but frequent use. It’s disk usage that 
soaks up the amps, so any application requir- 
ing frequent disk usage will lessen the bat- 
tery life between recharges. Exactly how a 
hard disk would affect battery life is not 
known. 

Balancing the unit on your lap is a rela- 
tively tricky exercise as the weight is concen- 
trated toward the rear of the case. This would 
prove a drawback in some situations — such 
as trying to use it while seated in a car. 

The supplied documentation is a little vari- 
able in quality. The Users Manual is brief, but 
adequate. Fortunately — hallelujah! — for once 
it’s not written in “Chinglish”. The other two 
manuals are voluminous and comprehen- 
sive! 

The construction is suitably sturdy, if 
unexciting. Nevertheless, it’s not the sort of 
machine you'd chuck in the back of a ute with 
a pile of other gear on your way back from the 
antenna test range. Laptops should be treated 
rather like you'd treat your briefcase if it con- 
tained the Easter’s eggs supply. 


In summary 


The Halikan LA10 is a well constructed lap- 
top that will do the sort of jobs you'd expect 
to use a laptop for, and acquit itself compe- 
tently. At $4500 it’s not a trivial purchase, but 
then, any 80286-based machine is in that 
class. 

The laptop market is relatively crowded 
and hence, very competitive. You might find 
the Halikan LA10 has a few features and func- 
tions that suit your purpose admirably. Give 
it a close look. 

Roger Harrison 
Review unit supplied by Hi-Com Unitronics, 
7 President Lane, Caringbah 2229 NSW. 
(02)524 7878. 
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clusion in the Elektor section are 
selected on the basis of interest, local 
relevance and component availabili- 
ty. Intending constructors should con- 
sult our “PROJECT BUYERS GUIDE’ in The contents of this section are 
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sources and possible kit suppliers. (Beek, the Netherlands) 1986. 


Any infringement of this copyright will 
be prosecuted to the full extent, -includ- 
ing unauthorised manufacture of pc 
boards intended for re-sale. 
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$13,000 REFERENCE MONITORS 


— also availabie in kit form. 


Readers of overseas hi-fi magazines often wonder why imported quality loudspeakers sell for over twice the 
price in Australia. The answer is simple — but for good reasons not advertised. 
Fully imported speakers incur such cost factors as: 

* 95-30% freight * 30% sales tax 

* 95% import duty * 98% handling charges (typically) 


Not one of these factors improve the sound -— they only contribute to the extremely high Australian price tag. 
A pair of fully imported 4-way DYNAUDIO reference speakers is today priced at $13,250 in Australia. 
By importing the drivers only and utilising world renowned Australian 
technology (Thiele & Small), together with local genuine timber 
craftsmanship, it is now possible to acquire a pair of these speakers 
fully assembled at less than half this price. 


For the technically-minded hi-fi enthusiast further savings are possible 
by assembling the speakers yourself. Pre-ouilt enclosures and crossovers 
make this task a mere breeze. A good soldering iron and a Phillips head 
screwdriver will save you a further 30%. Should you happen to be in the 
furniture production industry, enclosure plans can be supplied with the 
kit drivers and crossovers) for even greater savings. 

To audition the $13,000 DYNAUDIO reference 
monitors, contact SCAN AUDIO for full details 
and the name of your nearest authorised 
DYNAUDIO specialist. 
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Sole Australian Distributor: 
















SCAN AUDIO Pty. Ltd., 52 Crown SATELITE-1 
Street, Richmond, Vic. 3121. $2300 pair PROFILE-2 
Phone: (03) 429 2199 (Melbourne) ($1400 unassembled) $2900 pair PROFILE-3 
(02) 982 2828 (Sydney) ($948 excl. cabinets) ($1700 unassembled) —- $3800 pair PROFILE—4 
(07) 357 7433 (Brisbane) Matching sub woofer ($1248 excl. cabinets) ($2400 unassembled) ——-_ 95800 pair 
(09) 322 4409 (Perth) available. ($1938 excl. cabinets) ($3600 unassembled) 


($2368 excl. cabinets) 


(08) 42 3781 (Adelaide) S8T 4412 











RECEIVE WEATHER FAX, 
RADIOTELETYPE AND MORSE 
CODE TRANSMISSIONS 
USING YOUR COMPUTER 






AUOIO OUTPUT 
(tape ) 





LISTENING i 
ne ros crue SOFTWARE ONLY: $25.00 nae Petes 
Build the Australian Electronics Monthly “Listening Post” (AEM3500), a IB EGE? al INSVECHONs OF Ne decoder &S/Ware, 
simple add-on decoder project — it goes between the audio output of a HF LISTENING POST “PACKAGE”: $35.00 
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STEREO LIMITER 


A quality limiter for use in tape recorders, transmitters, public address systems, and discotheques. 


A limiter is an electronic volume adjust- 
ment circuit in which AF signals are 
amplified up to a predefined level of the 
input amplitude. When this level is 
reached, the gain of the amplifier is re- 
duced to ensure that a fixed, maximum, 
Output level is not exceeded. In other 
words, the output amplitude remains 
constant irrespective of fluctuations of 
the input signal above the limiting 
threshold. Limiting is, therefore, often 
referred to as dynamic range compres- 
sion. Figure 1 shows the dynamic 
response—U as a function of Ui—of 
the proposed limiter. 

The design described here is based on a 
pair of standard gain controlled 
amplifiers which ensure a dynamic range 
compression of about 46dB. The 
limiting threshold is reached at an input 
voltage of about 50 mV: the output 
voltage is then about 670 mV. 


Circuit description 


With reference to the circuit diagram of 
the stereo limiter in Fig. 2, opamp Ai 
sums the signals applied to the L and R 
inputs, and provides the gain control 
signal for the limiter chip Type NE572 in 
position IC3. Although it is economical 
to provide a gain control signal common 
to both channels, the result is, of course, 
the likelihood of mutual and_ inap- 
propriate gain reduction on the stereo 
outputs. Fortunately, this effect does not 
raise problems for programme material 
played at average to loud levels, and the 
differences in output volume on the 
channels are certainly tolerable at less 
than 5 dB. 

Both channels in the Type NE572 dual 
programmable analogue compander 
(compressor-expander) from  Valvo/ 
Mullard comprise a full-wave rectifier, a 





Fig. 1. 
limiter. 


buffer and a_ linearized, 


Dynamic response of the stereo 


temperature 
compensated gam cell. All these operate 
independently from the corresponding 
section in the other channel. The recti- 
fier translates the AF signal from Ai 
into a direct control current for the 
buffer, which in turn controls the output 
current provided by the associated gain 
cell, marked AG in the circuit diagram. 
The attack and recovery constants of the 
gain controlled buffers are determined 
with the aid of external electrolytic 
capacitors Cs-Co (L) and Ci2-Ci3z (R). 
The outputs of the current controlled 
gain cells JG are connected to the feed- 
back resistors of opamps As (L; Rs) and 
Ao (R; Riz): Hence, the output current 


e 
ane a3 “le 
Cc =a 


24 


rR} 9 


* see text 


2x 1N4148 


Fig. 2. Circuit diagram of the stereo limiter. 


provided by the gain cells controls the at- 
tenuation introduced by As and As. In 
the present application, the operation of 
the gain cells is, therefore, comparable to 
that of a current controlled electronic 
potentiometer. Output opamps A: (L) 
and As (R) are dimensioned for an am- 
plification of about 4.7. The oscillo- 
grams of Fig. 3 show the dynamic 
response of the limiter. 

It is evident that the technical character- 
istics of the proposed limiter are a com- 
promise between what is useful on the 
one hand, and practical for most appli- 
cations on the other. This means that the 
input threshold, the output level, the 
dynamic range and the tracking(gain dis- 


A1...A4 = IC 1 = TL074; OP470 
AS, A6 = IC 2 = LF353; TL072 


87168-2 
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tribution) of the channels are dimen- 
sioned such that the circuit is suitable for 
a wide variety of applications. In some 
cases, the technical characteristics may 
need altering, however. 

Resistor Rs (Riz) sets the maximum am- 
plification for an optimum signal to 
noise ratio in the absence of an input 
signal. The maximum usable resistance 
is about 680K. The gain cells operate at 
a bias potential of about —5 V, while 
the + input of the associated oper- 
ational amplifier (pin 5; 3) is connected 
to ground. This means that the maxi- 
mum drive for As (Ao) is about 1.4 Vis. 
Both gain controlled opamps function 
as an alternating voltage amplifier, and 
do not, therefore, need a coupling ca- 
pacitor to the associated output driver. 
The attack constant is determined with 
Cis; Cs (R; L), the release constant with 
City Ret Le), 

The main point in the dimensioning of 
the control circuit concerns the selection 
of the control voltage for the gain cells. 
In practice, it was found that the drive 
margin can not be set much higher than 
—25 dB, corresponding to the already 
stated SO mV (0 dB#1 mW in 600 Q). 

The input voltage should, therefore, not 
exceed 130 mVinx to avoid overdriving 
the limiter, since this would then operate 
linearly again, amplifying the input 
signal. To avoid any risk of this happen- 


Parts list 


Resistors (+ 5%): 
R1;R3= 39K 
R2=4K7 

R4;R11 = 33K 
R5;R12 = 330K 
R6;R13=4K7 
R7;R14= 22K 
R8s;R15;R16;R17 = 100K 
Rg =2K7 
R1i0=3K3 
P1=1K0O preset H 


Capacitors: 

C71°Gs'Ca-Co-C10:'011= 202; 25:V 
C2;C8;C15;C16=10u; 16 V 

Cs5;C12= 1p; 25 V 

C6;Ci3=22u; 25 V 
C7:;C14;C23;C24 = 10u; 40 V; bipolar ' 
C17...C22 incl. = 220n 
C25;C26=47p 


* e.g. Maplin order no. FBO6G, or Cirkit stock 
no. 04-10613 


~ Semiconductors: 
Di;D2= 1N4148 
iC1 = TLO74 or OP-470 
(C2 =LF353 or TLO72. 
IC3=NE572° (Valvo/Philips/Mullard} 


" Available from Universal Semiconductor 
Devices Limited. 


Miscellaneous: 
PCB Type 87168 (see Readers Services page) 
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Fig. 3. Automatic level control obtained with the limiter. Small signal response (b) and large 
signal response (a). Upper channel: output; lower channel: input. 


ing, it is recommended to fit presets with 
a value of, say, 100 k92 at both limiter in- 
puts. 

The tracking (gain balance) of the chan- 
nels is optimized with the aid of Pi. The 
correct adjustment is reached © after 
checking, noting and comparing the 


dynamic response curves of the L and R 


channel with the aid of a calibrated sine- 
wave generator, an oscilloscope and a 
true-rms meter. 

In the absence of these instruments, ac- 
ceptable results are obtained when P1 ts 
set to the centre of its travel. 


Construction and use 
The ready-made printed circuit’ board 
for the stereo limiter is shown in Fig. 4. 


Construction follows the usual pattern 
of fitting the components as per the 
parts list and the white overlay on the 
PCB. Fit the ICs in sockets, and do not 
forget the 2 short wire links between C20 
and C2. The capacitors in the corners 


‘of the PCB are bipolar (non-polarized) 


types. 


Attention: pin 5 of [C2 is erroneously 
left unconnected on the PCB. This is 
readily amended by running a _ short 
length of light insulated wire from pin 5 
to the ground connection of Co. 


The supply voltages for the limiter can 
be obtained by stepping down +10, +12 


‘or +15 V rails available in the equip- 


ment to incorporate the stereo limiter. 


















Zener diodes and discrete regulators are 
equally suitable for providing the 
regulated +7 V supply voltage. 

The limiter is best connected perma- 
nently between the outputs of a line 
driver or mixer, and the inputs of the 
power amplifier. After establishing the 
drive margin of the system, the output 
and input level presets (if used) are 
sealed to avoid overdriving the power 
amplifier and the limiter, respectively.Gb 


DOUBLE TRACE EXTENSION FOR 
VLF ADD-ON UNIT 


by E Fano 


A handful of components and some minor alterations to the VLF add-on unit for oscilloscopes enable 
this popular unit to be used for two-channel measurements. 


Thanks to its versatility, low cost, and 
ease of construction and use, the VLF 
add-on unit for oscilloscopes published 
in reference “'’ has become one of the 
most popular construction projects 
featured in Elektor Electronics. The fol- 
lowing description shows that the circuit 
is readily modified to. achieve two- 
channel operation on a single-beam os- 
cilloscope. The required modification 
and the extension circuit are useful for 
many applications involving the simul- 
taneous analysis of 2 slowly varying 
quantities. 


Input multiplexing and 256 
bytes more 


In the original design of the VLF storage 
unit, address lines A8 to A1O incl. of 
RAM IC: are kept permanently logic 
low. This means that only the first 256 of 
the available 2048 programmable _lo- 
cations in the RAM are used for storage 
of converted data. The idea behind the 
present extension is to drive address line 
A8& with a signal that creates an ad- 
ditional data block of 256 bytes. This 
block is written to during every second 
display —conversion cycle, and can thus 
hold the digitized data for a second in- 





put channel. The input signal for opamp 
IC: is, of course, multiplexed according- 


ly. 


The modifications 


The bold lines and the shaded area in 
Fig. 2 give all the necessary details on the 
modifications and the extension circuit. 
It is recommended to cut the connection 
between pins 23 and 22 of the socket that 
holds RAM I[C2. This modification is 
performed at the track side of the board, 
and effectively insulates pin 23 — address 
line A8—of the RAM. Solder a wire to 
the insulated area that connects to socket 
pin 23, and run it to pin 3 of [Cio (= 


output IQA). Construct the input 
multiplexing circuit in the shaded area 
on a small piece of prototyping board, 
and connect it to the VLF storage unit as 
indicated by the bold lines. The elec- 
tronic switches in the 4066 toggle on 
each pulse from output IQA. This ar- 
rangement ensures that the correct data, 
l.e.,x.the measurement values for each 
channel, are stored in the relevant 256 
byte area in the RAM. Zener diodes Da 
and Ds protect the inputs of the 4066 
against overvoltages. To prevent distor- 
tion of the displayed image, the signal 





ry 


Yj 


SSS 


ip 
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Fig. 1 Output waveform of the 2-channel 
storage unit using incorrect (a) and correct 
(b) trigger settings on the oscilloscope. 
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Fig. 2 Circuit diagram of the complete 2-channel unit. The modifications are shown in bold lines, the extension in the shaded area. 


applied to input B may not go negative. 
Figures la and 1b illustrate the effect ob- 
tained with the modified and extended 
VLF storage unit. 

Finally, some constructors have reported 
the absence of count pulses on pin 7 of 
ICiw on selecting display range b 
(12.5 s). This effect is probably due to 


parasitic capacitance’ blocking the 
decimal counter, and may be remedied 
by fitting a 33 k@ series resistor on the 
TRIGGER Output line to the oscilloscope. 
This resistor also protects the output of 
FF2 against short-circuits on the rriccrr 
output. Th 


Reference: 


(") VLF add-on unit tor oscilloscopes. 
Elektor-in-AEM, March 1987. 


FRONT-END FOR SW RECEIVER 


There are many conflicting technical re- 
quirements for a good-quality front-end 
in an SW receiver. The noise figure and 
the intermodulation level should be low, 
the RF insulation between ports LO, RF 
and IF should be high, and some ampli- 
fication is desirable. The Type SL6440 
high level RF mixer from Plessey ensures 
a noise figure of around 10 dB, and of- 
fers sufficient suppression of the LO 
signal. The signal applied to the RF in- 
put (B) of the front-end is passed 
through a low-pass filter with a cut-off 
frequency of 32 MHz and an output im- 
pedance of 500 2. The open collector 
output of mixer IC1 has a relatively high 
impedance, which necessitates the use of 
Tr1 and Rs for correct matching to 
48 MHz crystal filter FL1. The fixed im- 
pedance of this filter for signals outside 
its pass-band helps to keep the inter- 
modulation distortion low. Trimmers 
C13 and C14 are aligned for a maximum 
flat pass-band at minimum loss. The 
mixer’s intermodulation characteristics 
can be optimized by careful dimension- 
ing of Ri and Ra, provided the ampli- 
tude of the local oscillator signal is 
stable. A third-order intercept point of 
33 dBm was achieved in a prototype. 
The mixer IC gets fairly warm, and 
should be cooled with a heat-sink. 
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The RF transformers are wound as 
follows (use 30SWG enamelled wire): 
Tri: the primary winding is 10+10 
bifilar turns, the secondary is 10 turns, 
on a Type T50-12 ferrite core. 


Tr2: the primary winding is 2 turns, the 
secondary 18 turns, on a Type TS50-12 
ferrite core. 

Le: 6 turns through a ferrite bead. 


B 


MMICS REVOLUTIONIZE 
WIDEBAND RF AMPLIFIER 


DESIGN 


A small 4-pin device that, together with a few external passive components, can be used for building an 
unconditionally stable RF amplifier which guarantees a moderate noise figure and high amplification 
from DC (yes!) to well over 1,000 MHz, without the need of extensive bias circuits, decoupling, and 


cable matching at input or output. 


The latest dream of an RF designer? No, an MMIC from Avantek of Santa Clara. 


Recently, Avantek added 4 devices to 
their existing series of monolithic 
microwave integrated circuits (MMICs). 
Up to then, MMICs had found appli- 


cations mainly in the RF sections of pro- 


fessional telecommunication equipment. 
The new devices are the MSAOIxx 
through MSA0O4xx, plastic encapsu- 
lated—and, therefore, less expensive — 
versions of the existing ceramic (Micro- 
X) chips. 

The aim of this introductory article is to 
show that these new devices enable any 
designer with a reasonable knowledge of 
applied electronics to build a wideband, 
high performance RF amplifier with 
hardly more effort than necessary for 
getting, say, an LM386 based AF ampli- 
fier to work. 


What is an MMIC? 


Avantek’s © MODAMP* scrics of 
MMICs is essentially a family of silicon 
bipolar wideband amplifiers that are 
available in a variety of ceramic and — 
recently — plastic packages. MMICs are 
fabricated using nitride self alignment, 
ion implantation for precise control of 
doping, and nitride passivization for 
high reliability. They house an accurately 
engineered darlington transistor con- 
figuration with extremely low stray in- 
ductance and capacitance. Internal series 
and shunt feedback ensures high re- 
peatability from amplifier to amplifier. 
The complete family of Avantek MMICs 
is listed in numerical order in Table 1. It 
is seen that the devices can be selected 
for highest amplification, lowest noise 
figure, and optimum 3rd order intercep- 
tion point, as required for the appli- 
cation in question. 

The performance of the MMIC can be 
deduced from the 4 or 6 digits following 
the letters MSA in the type number (re- 
fer to Table 1): 


M@ Digits 1 and 2. Electrical perform- 
ance: 
Pidw=1 or 


01: Low output power 


1.5 dBm), high gain (18.5 dB), and 
moderate noise figure (VF =5 dB). 
Medium output power 


02: 
(Piuzn=4 dBm), medium gain 
(c. 11 dB), and moderate noise figure 
(NF = 6 dB). 

High output power (Pias=10 dBm), 
medium gain (c. 11 dB), = and 
moderate noise figure (VF = 6 dB). 
02 series with lower supply voltage 
and lower NF. 

special device optimized for highest 
gain (30 dB) and lowest noise figure. 
Medium output power 

(Pias8=12 dBm). Requires a_ non- 
standard bias decoupling network to 
ensure stability. 


03: 


07: 


08: 


M Digits 3 and 4. Package style: 


04: low cost, 145 mil, round, plastic 
package. 
20: 200 mil, square, ceramic (BeO) 


package for optimum thermal con- 
ductivity. 


35: 100 mil, square, Micro-X glass sealed 





package for minimum parasitic in- 
ductance and capacitance. 

70 mil, square, gold plated package. 
for high-reliability applications. 
low cost, 85 mil, round, plastic 
package similar to Micro-X. 
surface mount package; decreased 
RF performance with respect to style 
85. 


70: 
85: 


86: 


@ Digit 5. Supply voltage: 


1: MMIC has an on-chip series bias re- 
sistor, and:can be fed from +12 V 
via a small choke. Device has | 
ground terminal. 

2: MMIC requires an external series 
bias resistor plus choke to ensure an 
operating voltage of 5 to 6 V. Device 
has 2 ground terminals. 


M Digit 6. Performance indication: 
1: Premium device with extended fre- 


quency range. 
2: Standard device. 
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TYPICAL GAIN vs. FREQUENCY 


tt NOI 
MSA.O3KX| 








GAIN, dB 





























FREQ., GHz 


OUTPUT POWER AT 1dB GAIN COMPRESSION 
vs. JUNCTION TEMPERATURE 
Fo = 500 MHz, Ic = TYPICAL VALUE 





Fig. 1. These curves enable quick selection of 
an MMIC for a given application. 


SCHEMATIC I! 
SINGLE GROUND 
MODELS = —11, —12 


RFC 

TN 

TYPICAL BIASING 0 +12 
CONFIGURATION 


SCHEMATIC | 
DUAL GROUND 
MODELS = —21, —22 


TYPICAL BIASING 
CONFIGURATION 





Fig. 2. Basic connection diagrams for 
MMICs with (a) and without (b) an on-chip 
bias resistor. The version is indicated by digit 
5 in the part number. 





Fig. 3. The new plastic encapsulated MMICs 
Type MSAX X04 are considerably larger than 
Micro-X types in a ceramic enclosure. 
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The photograph of Fig. 3 shows the dif- 
ference in size between the plastic encap- 
sulated MMICs Types MSA0204 and 
MSA0304, and 2 MSA0435s housed the 
Micro-X package. Note the type indi- 
cation on the plastic MMICS; the 
Micro-X types are so small that a col- 
oured band around the ceramic body is 
used for type reference. Fortunately, 
Avantek supplies all MMICs in separate 
plastic enclosures with the type indi- 
cation printed clearly on the back. 

The performance of the MMICs in the 
MSA series, excluding the special 07xx 
and O8xx types; is shown in Figs. la and 
b. The curves enable ready selection of a 
suitable device for a given application. 
The gain of all 
remarkable flatness from 100 MHz up 
to 1GHz. Types MSA03XX and 
MSA04XX reach up to 2 GHz with a 
gain ripple of +1dB. In a standard 
amplifier based on discrete components, 
this sort of performance is almost im- 
possible to achieve without resorting to 
eleborate feedback networks and expens- 
ive, gain controlled, active devices. 
MMICs are well suited to cascading in 
2- or 3-stage wideband amplifiers with a 
gain of up to 25 dB. In general, the RF 
input stage will be dimensioned for 
lowest noise figure, while the second 
stage 1s set up with an MMIC that en- 
sures high gain. 

Figure 2 shows the remarkably simple 
basic configurations of amplifiers based 
on MMICs. The difference between the 
circuits is mainly the connection of the 


' chip to the supply voltage, Va, as dis- 


cussed above (Digit 5). The value of the 


bias resistor in the circuit of Fig. 2b is’ 


calculated from 
R= (Vee — Vaimic)/Iaimic 


Where Vumic and Imac are the optimum 
values taken from the relevant data 
Sheet. The resistor is preferably a carbon 
type to ensure an total reactance of the 
R-L combination greater than 500 at 
the frequency of operation. Without the 


choke, the MMIC would see the supply 


resistor connected in parallel with the 
load impedance, because the decoupled 
positive supply rails is simply ground for 
RF signals. It is recommended to ensure 
a mimimum drop of 2 V across the re- 
Sistor. 

The only other components required to 
make a functional wideband amplifier 
are . suitable RF sockets (BNC, SMA, 
TNC) and 2 blocking capacitors. One of 
the most striking characteristics of the 
MMIC based amplifier is the absence of 
any form of impedance matching cir- 
cultry at the input and output. This ob- 
viates the need of difficult-to-make in- 
ductors, and decoupling of the bias 
potential applied to the amplifier input. 
The input and output impedance of any 


- MMIC in the MSA series is 50 2, and 


the VSWR (reflection coefficient; the 


devices exhibits a’ 


voltage standing wave ratio, Zo/R) 1s 
never worse than 2:1 when the device is 
fed with the recommended supply 
voltage. 

The blocking capacitors should present a 
reactance of the order of a few ohms, 
and have good RF properties. Silver 
mica types can be used with satisfactory 
results for HF and VHF, but leadless cer- 
amic chip, or SMA, types are a must 
when frequencies higher than 1 GHz are 
involved. Due care should be taken to 
allow for the stray capacitance at the 
MMIC input and output. 

It is, of course, possible to dimension the 
blocking capacitors such that a low fre- 
quency roll-off is created, purposely 
limiting the bandwidth of the amplifier 
at the lower end of the spectrum. With 
Zi=Z6=K =50 @, and:-C fitted: at the 
input and output of the amplifier, the 
6 dB cut off frequency, fc, is calculated 
from 


fe = 1/(2n50C) 


Although MMICs work fine below, say, 
30 MHz, some discrete or integrated 
VHF/UHF power amplifiers may re- 
quire bandwidth limiting capacitors to 
avoid spurious oscillation due to the 
high gain-bandwidth product. 


Drop-in amplifiers 


MMICs are often referred to as drop-in 
amplifiers by virtue of their direct 
matching to 50 sources and loads, 
their unconditional stability and im- 
munity to source or load impedance 
variations (filter drivers!), and the 
absence of alignment points. Single or 
cascaded MMICs enable quick and cost 
effective building of accurately tailored 
RF and IF sections in VHF, UHF and 
SHF receivers. In transmitters and 
transverters, the more powerful MMICs 
of Table | can be used in driver stages 
and oscillator buffers. A wideband ac- 
tive probe for use with an 1 GHz oscillo- 
scope or a frequency meter is yet another 
of the many applications that come to 
mind considering the low cost and ease 
of use. The simple supply voltage ar- 
rangement for MMICs makes it possible 
to power the amplifier via the coax cable 
that carries the output signal to the in- 
strument. 


More power: more MMICs 


Identical MMICs with a high output 
power compression figure may be con- 
nected in parallel to increase the 
available power output. All MMIC out- 
puts are simply connected and fed from 
a common RF choke and biasing re- 
sistor. This set up requires only | output 
blocking capacitor between the supply 


_ PROVIDES BIAS 
/ FOR TOP PAIR 
/ 


3201: 
01.F 


Q1-MSA-0335-21 


Fig. 4. Connecting MMICs in parallel ar- 
rangements to achieve higher output power. 


junction and the RF output. Each 
MMIC input, however, needs its own 
blocking capacitor to the amplifier in- 
put. With n MMICs in parallel, the in- 
put and output impedance is simply 
50/n Q. Figure 4a shows the use of 4 
MMICs in parallel, with 4:1 step up 
baluns (balance-to-unbalance _ trans- 
formers) to maintain 50 2 input and 
output impedance. It should be noted 
that the parasitic capacitance of the 
baluns may have a limiting effect on the 
overall bandwidth of the amplifier. 

Another example of a multi-MMIC 
amplifier is shown in Fig. 4b. This is the 
so-called unilateralized push-pull ampli- 
fier. Unilateralization is a technique in 
which the imaginary as well as the real 
term of the feedback elements is can- 
celled. This creates an amplifier with 
high isolation between the input and the 
output. The technique differs from 
neutralization as a means of stabilizing 
an amplifier. In neutralization, only the 
imaginary terms of the feedback reac- 
tances are cancelled because’ the 


necessary inverse feedback is provided © 


through a small inductor or capacitor, 
which does not track the reactance of the 
inductive or capacitive feedback over 
frequency. Consequently, the conven- 
tional neutralized amplifier is only stable 
over a relatively small frequency range. 
In the circuit of Fig. 4b, each MMIC 
forms the active, negating element in the 
reactance of the other’s feedback circuit. 
The inductors .in the circuit serve the 
dual purpose of 4:1 impedance transfor- 
mation and balun. The reason that 
MMICs are so easily unilateralized is 
that their internal feedback network is 
of very low Q compared to that of con- 
ventional amplifiers, ensuring a 
predominantly resistive rather than reac- 
tive feedback. It should be noted, how- 
ever, that unilateralization in push-pull 
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TYPICAL SCATTERING PARAMETERS 


Vce= 5.5V,1¢= 50 mA 





Ripe ee ee fe a eee Se ee ee 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100 00 162 1758 8 273 1745 16 140 8 118 141 
500 00 162 1589 8014 153 2 15 990 34 140 59 3 
1000 00 162 1423 7 960 126 4 15 388 56 201 100 6 
1200 00 165 1380 7 682 115.4 15 161 68 226 1146 
1400 00 165 136 4 7521 106 9 14724 70 253 -126 0 
1600 00 172 1325 7 269 96 1 14 442 77 281 -137 4 
1800 00 17 132 3 7175 86 2 14035 65 307 -1464 
2000 00 193 1316 6912 761 13.744 64 330 156 6 
2200 00 207 129 4 6791 66 5 13 257 43 356 165 7 
2400 00 230 128 2 6 453 583 13 139 35 375 -1739 
2600 00 254 1255 6 273 49 0 12 638 12 392 1779 
2800 00 283 1236 5 818 411 12 586 12 410 1710 
3000 00 317 1211 5 595 323 12 129 33 431 163 6 


‘Typical ' Current Freq. he nits 
(mA) (GHz). | 


50!) Noise Figure . 
. Third Order Intercept Point 








Note 1 Frequency at which gain is 1 dB less than at 100 MHz 
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Fig. 5. Main technical specifications of the Type MSA0404 monolithic microwave integrated 
circuit from Avantek. ath : 
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circuits is only useful for providing 
slightly higher gain or substantially more 
isolation between the amplifier input 
and output. 


The main technical specifications of the 
Type MSA0404 are given in Fig. 5. It is 
seen that this device provides a virtually 
flat power gain of about 8 dB from 
50 MHz right up to 2 GHz. The noise 
figure of the MSA0404 makes the device 
less suitable as an RF preamplifier, but it 
is ideal for building a wideband signal 
distribution amplifier for use in, say, 
CATV or satellite TV systems. 


Construction: general 
considerations 


The scope of this introductory article 
allows only general considerations on 
the construction of MMIC based 
amplifiers. The subject will, therefore, 
be reverted to in greater detail in a forth- 
coming issue of Elektor Electronics. 
An experimental HF or VHF amplifier 
based on MMICs is readily built on a 
piece of double-sided, unetched glass- 
epoxy circuit board material. All ter- 
minals that require grounding are 
soldered direct onto the copper surface, 
and the blocking capacitors are fitted 
with flying leads between the MMIC and 
the respective RF socket. The circuit 
board can be secured in a small alu- 
minium enclosure. A hole is drilled in 
the circuit board to enable the ground 
leads of the MMIC to be soldered to the 
copper surface with the shortest possible 
length. MMICs have substantial gain at 
low frequencies, requiring due attention 
to be paid to the dimensioning of the 
supply decoupling. A 4.7 uF tantalum 
bead capacitor and a 1 nF disc ceramic 
type in parallel should work satisfac- 
torily in most cases. The use of metal 
film resistors for powering the MMIC is 
not recommended. Some _ inductance 
should be provided, so that a common 
’.W or “%4W carbon resistor gives far 
better results. 

Microstripline techniques are a must for 
maintaining the correct input and out- 
put impedance of 50 2 when MMICs 
are used at frequencies higher than 
1 GHz. Figure 6 shows the rec- 
ommended lay-out of an amplifier based 
on a single MMIC with external bias re- 
sistor (types -21 and -22). The PC board 
material is preferably RTE Duroid® , 
which ensures a uniform dielectric con- 
stant, and low loss at frequencies up to 
4GHz. The bypass and_ blocking 
capacitors are leadless ceramic or SMA 
types, and the rectangular copper areas 
at the input and output -of the MMIC 
form the 50 Q matching microstriplines. 
The centre pins of the RF connectors are 
soldered straight onto the input and out- 
put areas. 


The layouts of the printed circuit boards | 
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Fig. 6. Component arrangement for an 
MMIC based RF amplifier in microstripline 
technique. 


in Fig. 7 can be used for building 1, 2, or 
3-stage microstripline MMIC amplifiers 
based on Micro-X devices with external 
bias networks. 


Conclusions 


The introduction of the plastic MSA0104 
through MSA0404 MMICs is sure to 
boost the interest in these extremely 
simple-to-use RF amplifiers, since these 
are now available at affordable cost, and 
in an easy to handle package. MMICs 
are, however, not always the best choice 
for designing an RF input stage. Their 
noise figure of 3 to 6 dB is still relatively 
high compared to GaAs FETs (0.5— 
2 dB) at frequencies higher than about 


MSA SERIES (Typical Spectications @ 25 





Fig. 7. Suggested PC board layouts for 
microstripline amplifiers using the 
MSA0X35 series of cascadable MMICs in 
Micro-X style. 
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1 GHz. A GaAs FET is fairly difficult to 
configure as a wideband amplifier, how- 
ever, and that is the application par ex- 
ellence of the new monolithic microwave 
integrated circuits. Bu 
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Gates Cyclon rechargeable 
cells, batteries & monoblocs 


These wound-electrode cells and batteries are based on 
Gates patented gas recombination technology, which 
delivers all the power you need. 


Advantages include: 

high discharge rate 

maintenance free 

3 year Shelf life at 25°C 

long service life 

easy combination of multiples to suit specific needs 
no memory effect 

available at 2V,2.5—25 AH, any configuration 

also available in SBS range, 12V—25 and 35 AH, 

6V— 100 AH, 2V—300 AH 


‘These cells and batteries are ideal for a wide range of 
applications including emergency standby power, 
engine starting, and portable power. 
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Edited and published by industry identity, Roger Harrison 


You'll find something to interest you every month in Australian 


Electronics Monthly, no matter what your special interest might be. 
The magazine is “sectioned” into categories for easy reading and 


easy reference, each section headed by its own news column. 


If you've found AEM hard to get in your newsagent, 
DON’T DELAY, SUBSCRIBE TODAY! 


SUBSCRIBE & SAVE! 

Buying AEM at the newsagent each month costs you $57/yr. A 
subscription costs just $42 for one year, $78 for two years! 
YES! | want to subscribe for: 

ZC Two years ($78) OD One year($42) 
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e Hi-Fi, sound and video news, reviews & features 

— independent, professionally conducted reviews from Robert Fitzell 
Acoustics; features from well-known writers like Dennis Lingane and 
Malcolm Goldfinch. 
@ Topical technical features 


— covering consumer electronics, topical technological and scientific 
fields, current issues and circuit techniques. 


@ What's new in the market 
— occasional features on new products and developments, giving 
topical and informative coverage of specific fields and product groups. 


e Communications coverage 

— news, reviews and practical features on RF techniques and radio 
communications, covering everything from circuit techniques to 
cellular radio, from satellites to amateur radio. 

© Practical computing articles 

— a whole section each month devoted. to electronics enthusiasts 


exploring computing and computing enthusiasts exploring 
electronics. 


@ 5 to 10 projects to build each month 

— the best from our Australian designers and the cream from the 
British Elektor. 

© Monthly Project Buyers Guide 

— each issue we detail where you can get the components featured in 
Our projects as well as which firms are stocking kits of our projects. 


e Telephone technical enquiries 
— yes, you can speak to the editorial team direct and have your 
queries answered. We don’t live in an ivory tower! 








PIR detector ata 
“nir-fect” price! 





Bes” alarm systems and accessories have fallen dramati- 
cally in price over the past year, but Major Adelaide 
retailer, Force Electronics, must have the current best price in 
“passive infra-red” (PIR) detectors at the moment. 


Priced at $69.95, it’s some $30 
under other PIR units currently 
available. 

The unit features dual 
pyroelectric infra-red sensing 
elements and a lens system that 
provides nine “look-out” and 
five “look-down” zones, cover- 
ing typically a 12m by 12m area. 

The unit fixes to a wall or ceil- 
ing with a multi-direction 
mounting bracket and an adjust- 
able angle head. 

An important feature is the 
inclusion of protection from RF 
interference, so that false trigger- 
ing won't occur from passing 
taxis, carphones, CBs, and other 
RF sources. 

The unit has selectable nor- 
mally-open (N.O.) and_ nor- 
mally-closed (N.C.) alarm out- 
puts from a reed relay which 
provides ultra-quiet operation, 
and an integral microswitch 
for‘‘anti-tamper” protection. 

For this PIR detector and a 
range of other bargain-priced 
alarm peripherals and acces- 
sories, contact Force Elec- 
tronics, 203 Wright St, Adelaide 
5000. (08)212 5400. Force also 
has stores in Brighton, Christies 
Beach, Enfield and Findon. 


High quality 
Velleman 
kits from Eagle 


agle Electronics of Adelaide 

has begun stocking the 
range of top-quality European 
produced kits from Velleman. 
These kits all feature fibreglass 
pe boards with  silk-screen 
printed component annotation 
and high quality components. 

The range includes kits 
designed for enthusiasts of all 
levels, ranging from beginner to 
the highly experienced. Velle- 
man kits are well known and 
respected in Europe. 

The 50-plus kits in the range 
include a series of infra-red 
alarm units, a high quality FM 
tuner, a 60 watt power amplifier 
module, a LED VU meter, a 


bell, a tape/slide synchronizer 
and several microprocessor 
based timer units. 

Further details can _ be 
obtained from Eagle Elec- 
tronics, 54 Unley Rd, Unley 
5061 SA. (08)271 2885. 


S 





RAM bargains 


| Bisex: to populate that 
extra RAM space, or make 
up an add-on RAM card for 
your computer? Then you'll be 
needing lots of RAM chips at 
the least price available. 

Active Wholesale in Mel- 
bourne has a decent bargain in 
41256 RAM chips at the 
moment. In lots of 10, they cost 
$5.95 each ex-tax, normally 
$7.20 in quantities under ten. 

In addition, the old-reliable 
6116 is around $4.50 ex-tax, 
while the 4164 is only $3.25 ex- 
tax. 

Contact Active Wholesale, 
289 Latrobe St, Melbourne 
3000 Vic. (03)602 3499. 


Stick it up, 
with Silastic! 


tube of that handy “elas- 
tic” silicone cement and 
filler, Silastic, so useful for glu- 
ing, filling and covering things 
in electronics construction, 
should always be kept on hand. 
There are two types, useful 
for various applications: the 
“acid curing” type (with the 
pungent odour), known as 
732RTV, and the “neutral cur- 
ing” type. known as 738RTV. 
Currently, Dick Smith stores 
have both types in stock, a 75 
gram tube of 732RTV (cat. no. N- 
1225) costs $4.95, while an 85 
gram tube of 738RTV (cat. no. N- 
1226) costs $12.95. At those 
prices, it would be a good idea 
to keep one of each on hand. See 











Enthusiasts who 

outer eastern suburbs should be familiar with lan Truscott’s 
Electronic World at Croydon. If you’re not, we urge you to pay 
a visit and get acquainted. They stock a positively huge 
range of components, hardware, instruments and other 
goodies, many not being common at other retailers. They’re 
not far from Croydon railway station, on the corner of 
Windsor Rd and Lacey St. (03)723 3094. 






PROJECT BUYERS GUIDE 


The AEM4000 Supermicro is available as a complete kit via a spe- 
cial offer from Maestro Distributors by ordering through the 
magazine. See the article for details. 

The AEM3520 VHF Satellite Receiver, of necessity, employs a 
number of components which are not common, off-the-shelf items. 
However, several retailers will be stocking kits of this exciting pro- 
ject. Stewart Electronic Components carry all the components in 
stock and will be stocking a complete kit. They're at PO Box 281, 
Oakleigh 3166 Vic. (03)543 3733. They should also be able to supply 
pc boards if your own component resources are such that you don't 
require a kit. Jaycar will also be stocking a complete kit. They have 
stores in Sydney, Brisbane and Melbourne. 

Parts for the AEM2506 Wideband Instrument Amplifier are rela- 
tively easy to get, providing youre prepared to shop outside your 
local territory. Firstly, the NEC UPC1651 is a stock item at Dick Smith 
Electronics, cat. no. Z-6008. The 470p ceramic chip, the 10n 
ceramic plate capacitors and the 1n chassis-mount feedthrough are 
all available from Stewart Electronic Components at the above 
address. 

In our Elektor section this month, the Stereo Limiter will probably 
be of wide interest. Based on the NE572, it's quite a useful little 
device. The NE572, indeed all the components, are available off- 
the-shelf from Jaycar. The bipolar 40 uF output coupling capacitors 
are not critical in value and 47 uF ones could readily be substituted. 
Printed circuit boards should be available from All Electronic Com- 
ponents in Melbourne. 





“singing” microprocessor door- _ your local DSE store or dealer. @ 
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John Day VK3ZJF 


A VHF receiver 
for weather satellites 


Many enthusiasts and educators wish to receive weather satellite pictures. 
Rather than tying up an expensive piece of equipment such as a scanner, 
here is a self-contained receiver designed for the job. 


BACK IN THE July 1986 issue, Tom Moffat VK7TM presented 
the AEM3503 Satellite FAX Decoder which enabled anyone 
with a receiver covering 136-138 MHz to receive and decode, 
with a computer, the picture output from some types of 
weather satellites. The most easily received weather satellites 
are the ‘polar orbiting’ types. Polar orbiting satellites transmit 
information collected by a ‘scanning radiometer’ as they pro- 
ceed through their orbit, which passes over both the North and 
South poles; hence the name. The information in its raw state is 
not terribly sophisticated, but is none the less interesting and 
these are by far the simplest satellites to receive with inexpen- 
sive equipment. 

More sophisticated weather satellite information is transmit- 
ted in our part of the world by the Japanese GMS geostationary 
satellite positioned over the equator and forming the local link 
in a world-wide network. Reception of geostationary satellite 
signals requires somewhat more sophisticated and thus expen- 
sive receiving apparatus as they operate at around 1690 MHz 
and with much lower signal levels. Although it is not beyond 
the realms of possibility to build equipment for these ‘birds’, 
let’s concentrate on the polar orbiters first. 

Whilst many people use use scanners such as the AR-2001, 
and general coverage VHF receivers such as the FRG-9600, for 
this type of application, many cannot justify the not inconsider- 
able expense of this class of equipment for this relatively sim- 
ple application over a narrow range of frequencies. In his July 
1986 article, Tom suggested that a stand-alone receiver would 
be useful. Well, here it is. 

Four obvious groups present themselves as potential users 
for satellites of this type. 


1. Radio Amateurs — for assistance with propagation studies 
and prediction. 


2. Enthusiasts generally — for interest’s sake, or so they can 
say ‘look what we can see!’ to their friends! 


3. Educational Groups — such as schools, Scouting and other 
outdoor activity groups. For general education, satellite educa- 
tion, computer education and weather pattern observation. 


4. Anybody who likes looking at cloud photographs 
(amateur meteorologists). 
{t seems only a tew of the potential users have much electronics 
expertise and many will want to use a receiver such as is to be 
described here in a portable situation. Thus (as our esteemed 
Editor says), ‘Keep it simple Sam’ and come up with something 
that will be all things to all people for ever and cost nothing to 
build! The final choice of design was for a simple single conver- 
sion superheterodyne receiver with four crystal controlled 
channels which can be operated from a car battery supply ora 
sealed 12 V lead acid battery for considerable periods. 
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The receiver is constructed on a double-sided board, the top 
side being a “groundplane”. Pre-wound coil assemblies are 
employed. Antenna input is at lower left, speaker output at 
upper right. 


One of the most important features of a project such as this is 
the ability to procure the parts, considerable attention has been - 
paid to this problem in the design of this project and considera- 
ble effort has been expended to ensure that you dont get caught 
with a project you can’t finish. Particular attention has been 
paid to making the receiver easy to assemble. Much use is made 
of pre-wound coils and the number of adjustments has been 
kept toa minimum. 

Some access to test equipment will be needed to get the 
receiver working. If you don’t have the equipment yourself, 





SPECIFICATIONS 

Frequency range .................ee000ee 136-138 MHz 
Receiver type 

Pr ra ee superheterodyne, crystal-locked local oscillator 
No. of channels ............. ccc eee eee ee nceees four 
BOTS i Sv ape c eine Dis cated 0.5 uV to open the mute 
Antenna INDUt os, wii ik eel Sek ccd oe See ts 50 Ohms 
POWSF SUDDIV ie 5 oo ic ive ss oe 6 Sie eae s 12 Vdc (nominal) 











then even in a small town someone not too far away can usually 
help. Try your local radio amateur and see if he can help; if not, 
the local TAFE or Advanced College probably can. Most areas, 
even remote ones, have a two-way radio service organisation 
nearby. If you are prepared to be flexible they may be able to 
help you at reasonable cost. 

No details for assembling the receiver in a particular chas- 
sis have been given here as it was felt individual constructors 
would likely want to choose a case to suit individual needs or 
circumstances. For constructors needing guidance, a follow- 
up article on assembling a satellite ground station will pro- 
vide suitable details on the principles involved. 


Design aspecis 


Obviously the design of a receiver such as this should offer 
reasonable performance as well as simplicity and low cost. 
Dual-gate MOSFETs are used for the RF amplifier stage and for 
the mixer. Whilst the DG MOSFET is an excellent amplifier, 
offering a useful combination of low noise and reasonable large 
signal handling capability as an amplifier, it is not generally 
considered to be the best mixer in the world. Double-balanced 
passive mixers and some sophisticated balanced active mixers 
achieve much higher degrees of performance but require much 
higher levels of local oscillator injection which increases cost 
and power consumption dramatically and adds much com- 
plexity. 

Whilst the DG MOSFET mixer does not have some of the fea- 
tures of other types, it does have some advantages for us. Firstly, 
it consumes very little power. Secondly, it has some conversion 
gain thus allowing us to use a simple IF amplifier system and 
with its high input impedances we can use a relatively low 
power injection oscillator. 

Crystal oscillators have posed many problems for designers 
of any radio equipment for years. Many different configurations 
have been used over the years but the type used here has proven 
itself extremely reliable in many applications. At this fre- 
quency, the crystals should be soldered directly into the board; 
crystal sockets will introduce too much stray inductance and 
can cause difficulties. To allow access to a variety of satellites in 
the 136-138 MHz band, this receiver has been provided with 
four independent oscillators. Although it is possible to switch 
crystals in a single oscillator, attempting to do so at this fre- 
quency is fraught with problems and expense. So, despite the 
extra components required, the arrangement used here is actu- 
ally cheaper and more reliable. 

Probably the most difficult part of this receiver to tie down 
was the IF filter. Most commercial FM filters fall into two 
categories: broadband ceramic types for FM broadcasting 
receivers and narrowband crystal types for communications. A 
receiver for these satellites should have a bandwidth of 30-50 
kHz, allowing for the actual modulation bandwidth and an 
additional 4 kHz either side for Doppler shift. As the satellite 
goes through its orbit it will appear to be above its specified fre- 
quency whilst coming towards you and lower when receding 
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(remember your school physics text and the steam train whis- 
tle?). 

Intermediate frequencies for VHF receivers are usually at 
10.7 MHz or 21.4 MHz with occasionally 45 MHz being used in 
UHF equipment. Most low-cost IF amplifier and demodulator 
ICs will not work above 15 MHz, so 21.4 MHz is out, and a 45 
MHz IF requires a dual conversion system which adds consid- 
erable expense. So let’s say we will use 10.7 MHz. A detailed 
search soon showed that at 10.7 MHz the filters for communica- 
tions use were too narrow in bandwidth (7.5-23 kHz) and those 
for broadcasting are very wide at 150-280 kHz. 

One other alternative was also investigated. Television 
receivers use a 5.5 MHz IF for the sound signal and it was found 
that the filters used in this application have a bandwidth of 
about 50 kHz. But given that the “image” signal when using 
this IF is only 11 MHz away was a little disconcerting. Owing 
largely to availability considerations, it was decided to use the 
10.7 MHz broadcasting type filters, which are similar to those 
used in the “FM wide” position of scanners and use the extra 
bandwidth to allow some latitude in setting up the receiver 
oscillators. 

After all the excitement of chasing filters, the remainder of 
the receiver is fairly straightforward, the NE604 IF amplifier 
and demodulator IC is not yet common in retailers, but is ideal 
for this job. The NE604N has all the IF amplification necessary, 
a quadrature type FM detector and a linear signal strength out- 
put. The signal strength output is used in conjunction with an 
IC op-amp to mute the receiver when no signal is present. This 
muting signal is available externally and could be used to con- 
trol a tape recorder for unattended recording of the satellite 
images. (e.g: in conjunction with Tom Moffat’s AEM3502 Signal 
Operated Cassette Switch published in the March 1986 issue). 

An audio amplifier is included to allow aural monitoring of 
the signal quality. The speaker can be turned off with a front 
panel switch for ‘silent running’. The audio output is fitted .> 
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CIRCUIT DESCRIPTION 


This receiver belongs to a general class known as 
“superheterodynes”. A superheterodyne receiver mixes the incom- 
ing signal with a local oscillator signal thus converting it to an inter- 
mediate frequency. The basic selectivity of the receiver is provided 
at this intermediate frequency. Varying the frequency of the local 
oscillator has the effect of bringing input signals on different frequen- 
cies within the passband of the receiver. . 

Given that we have a mixer and an oscillator, we in fact have out- 
puts from the mixer over a wide range of frequencies. The provision 
of a filter at the output of the mixer serves to remove signals other 
than the IF frequency itself. As the mixer generates both sum and 
difference product signals at Flo +Fif, both will appear at the IF fre- 
quency. The desired one (and it could be either) and a spurious 
response (the other one!), which is known as an “image”. 

Part of the reason for using tuned circuits in the front end of any 
receiver is to filter out the image. Because of the relatively narrow 
range of frequencies top be covered it is possible to use a fixed 
tuned input circuit, unlike say a broadcast receiver where it is neces- 
sary to tune the input stages as well as the oscillator. 

The input signal from the antenna is coupled via a tap into the first 
tuned circuit. This network is resonated by the parallel effect of L1 
and the 2.2 pF capacitor and the input capacitance of the MOSFET 
Q1 (MFE131). Owing to the high input impedance of the MOSFET, 
gate 1 can be connected directly to the high impedance end of the 
coil. Fixed operating bias for this stage is supplied by the resistive 
voltage divider connected to gate 2. The parallel combination of L2 
and the 3.9 pF capacitor provides a load for the drain of the MOS- 
FET as well as using L2 to feed dc to the transistor. 

Coupling of the RF energy from L2 to L3.is due to the physical pro- 
ximity of the two coils. It is thus necessary to restrict the field by 
using screens to stop energy reaching L1 and thus introducing feed- 
back, causing oscillation. The gate 1 arrangement of the BF981 
mixer MOSFET is similar to that of the RF amplifier stage. The local 
oscillator energy is coupled into gate 2 of the MOSFET which is also 
supplied with a small amount of bias from the source via a 100k 
resistor. Injection from the local oscillator has an amplitude of 
approximately 2 volts RMS. The drain of the mixer has a 10 uH RF 
choke as its load which provides a reasonable load for the mixer at 
the desired 10.7 MHz IF. 

When designing a receiver of this type, the local oscillator is the 
most difficult part. Owing to stability problems, it is not possible to 
use tunable oscillators and synthesized oscillators are not simple to 
build. Obviously then, a crystal oscillator will give us the levels of out- 
put we need with the desired stability. Discussion of the details of 
crystal oscillator design is beyond the scope of this article, suffice to 
say the oscillator design employed here works well. It uses a crystal 
calibrated at series resonance and operating on its seventh over- 
tone. 

In this design the injection frequencies required are from 126 to 
127 MHz or so. The crystals are designed to operate directly at that 
frequency avoiding the necessity of frequency multipliers as would 
be required with lower frequency 3rd or 5th overtone crystals. 
Switching of the oscillator crystals is achieved by switching the sup- 
ply to the individual oscillators. The output signal from the 
selected oscillator is buffered by a field effect transistor connected 
as a source follower. This source follower has its output coupled to 
the gate 2 circuit of the mixer MOSFET described earlier. 

In the IF amplifier and detector circuit we have used a Signetics 
NE6OAN IC. This part includes two sections of limiting IF amplifier, a 
quadrature FM detector, an audio mute switch and a signal strength 
output. 7 
_ Energy from the mixer is fed via FL1, a ceramic filter to the input of 
the NE604. The output of the filter is fed via an impedance trans- 
forming network consisting of a 10 uH inductor and an 18 pF 
capacitor. This is necessary because the filter needs to be termi- 
nated in 330 ohms whereas the input impedance of the NE604 is 
1500 ohms. After being amplified by the first section of the IF 
amplifier the signal is again filtered by a ceramic filter, FL2, which 


also has two impedance matching networks. This second filter — 


removes the broadband noise from the signal so it cannot prevent 
efficient operation of the second limiting amplifier section. 
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After all this IF amplification, the signal now needs to be detected. 
This is carried out by a ‘quadrature demodulator’. | won't explain 
how here, but if an FM IF signal is multiplied by a version of itself 
phase-shifted by 90 degrees, then the result is the audio content 
originally impressed on the signal at the transmitter. In this receiver, 
the output of the IF amplifier appears on pin 8 of the NE604. The 
combination of the 10 pF capacitor between pins 8 and 9 and the 
tuned circuit between pin 9 and ground provides the necessary 90 
degree shift. The other input to the multiplier section is internally 
coupled for simplicity. A 100 nF ceramic capacitor is provided bet- 
ween the bottom end of the detector tuned circuit and ground. This 
serves to isolate pin 9 from de ground whilst effectively earthing it for 
RF. 

Detected audio now appears at pin 7 (not used in this application) 
and at pin 6 following a muting amplifier stage provided internally. 
Unfortunately the NE604, like many other modern FM IF system ICs 
does not have an internal mute generator like the old CA3089 and 
other early types designed for broadcast FM detection. Most of the 
newer ICs are intended for use in paging, cordless telephone and 
cellular radio applications, all of which use external mute controls 
from the built-in system microprocessor to ensure they dont open 
the mute on signals not meant for them. This means we must pro- 
vide some form of muting control externally; a small price to pay. 

Most receivers will have some form of audio filtering and amplifi- 
cation present after the detector so we can use, aS We have done in 
this case, a quadruple op-amp such as the LM324. The LM324 has 
been chosen here because unlike many other op-amps it will hap- 
pily accept signals very close to the negative supply rail, in this case 
ground. Although it does not rate well for audio applications when 
compared with the TLO74 or the new National LM837, we sacrifice 
some audio performance for the sake of avoiding the need for a dual 
rail power supply. 

For the muting we take the Received Signal Strength Indicator 
(RSSI) output from the NE604 on pin 5. This is also available via a 
10k resistor for monitoring purposes at pin ‘SSI’ on the pc board. A 
very high gain op-amp stage effectively compares the RSSI voltage 
to that from the squelch pot appearing at the ‘SQI’ pin on the board. 
When the RSSI signal is greater than this preset level the output of 
the op-amp drives pin 3 of the NE604 high, thus opening the mute 
amplifier and allowing the signal to pass. An auxiliary mute output is 
available at pin ‘SQO’ to drive control circuits if necessary. The 220 
nF capacitor across the 470k feedback resistor of the squelch op- 
amp stops the squelch control line ‘chattering’ on noise impulses. 

Now back to the audio signal. Having used one part of the LM324 
we now have three more to use. One will be occupied buffering the 
audio signal from the NE604. Active filter designs like to see low 
impedance drive. Unfortunately, the NE604 and many other detec- 
tor ICs have relatively high output impedances. To overcome this a 
unity gain, non-inverting follower is used so as to avoid loading the 
audio output of the NE604 and to provide low impedance drive to the 
filters. Because the op-amp is running on a single twelve volt supply 
rail, we have used two 10k resistors to provide bias at 2 Vcc for the 
op-amp stages. 

The active filter section is very simple. It comprises two Sallen- 
Key low pass filter sections cascaded, the combination being 
designed for a cutoff frequency of 3000 Hz and having approxi- 
mately 0.1 dB ripple in the passband. Virtually no gain is provided by 
the filters. From the filter section, the signal is passed to the volume 
control. It is at the actual volume control that the low level audio 
ground is separated from the groundplane ground so as to prevent 
noise loops in the groundplane around the audio power amplifier. It 
is best if the ‘G1’ and ‘G2’ pins are connected at the volume control 
pot. 

Naturally, the volume control feeds the signal to the audio power 
amplifier. This stage uses an LM383T or TDA2002 IC, which can 
deliver up to eight watts of output into an 8 ohm load. In this arrange- 
ment, it will deliver 3 or 4 watts with a 12 V supply. It may seem 
unusual to have a 100 nF capacitor from the input to ground and two 
100 nF capacitors from the output to ground. Let me assure you that 
they are essential as the amplifier will become quite unstable with- 
out them, oscillating at several hundred kilohertz and drawing 
around two amps! With these capacitors in place, it is quite “tame” 
and well behaved under any circumstances. 
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BUILD A BICENTENNIAL KIT 


Build a low cost (high spec) 
stereo amplifier! 


Economy it might be — but in name and price only! Outstanding 
specifications for a built-it-yourself stereo amp — just look! Single 
PCB construction, five inputs, around 9W/channel with less than 
: 0.05% THD... it'll be perfect for your stereo system 
_. and it WON'T break the bank. 


Housed in an attractive slim-line steel case 
with screened front panel included! Cat K-4001 


e Perfect for the flat, unit, home! 
e Great specifications! 

e Very low cost! 

e Looks great! 


pa ee only $T 29°" 


FunWay 1 Gift Box TV Pattern Generator Free Teletext! 


Makes an ideal birthday or Christmas present... and A build-it-yourself bargain for the serviceman. With Yep, the Teletext transmissions are yours absolutely 










who knows, it could be the start of an absorbing just seven IC’s you get three patterns: dot, free of charge, courtesy of your local TV station (no 
hobby in electronics, or even an exciting career! crosshatch and blank raster. Includes deluxe front in all areas — sorry!). All you need is a Teletext 
Cat K-2605 panel and VHF modulator. Operates from plug- decoder to pick up the latest news, sports results, 


financial info, stocks & shares, recipes, etc. 


pack adaptor (9V DC). 
Cat K-3472 







Build your own Teletext decoder — it works througt 
your VCR so you save a fortune. Complete with 


hand controller. Cat K-6315 $2 Be 







Infrared Remote Switch 
FunWay 2 Gift With the fantastic Infrared he 
Pack 


Remote Control Switch 
you can switch on or off 
the TV, lamp, radio or 





Here’s a gift bargain! Over $50 many mains 
worth of value for less than $40! appliances without 
This gift pack has been moving from the asz 
specially selected for quality comfort from your 
and for value. Cat K-2620 Chair. It will sf é 
operate up to 12 ae 
metres from the =< Total Sound Control! 
switch = How’s this? An infra red remote control for your 
S$ Sey sound system that also gives you full tone, balance, 
Cat K-3428 volume and switching control from your armchair! 
- It's great to be able to settle back in your armchair 
and change the sound! 
‘ zs VK Powermaster Complete kit includes remote control handpiece, 
Electronic Siren Huge 25A peak with suitable transformer! That’s adapts to virtually ANY audio system. Cat K-4003 
power... and it’s simple to build. For HF gear, 
Just what you need with the alarm! Also makes a linears, and so on, this one has the oomph you 


great sound effects circuits — 
and FunWay 2 tells you what to 
do! Cat K-2636 


need. Short-form kit: you choose the transformer 
you want to suit the output required: 

M-2010 transformer gives 14A continuous 
M-2000 transformer gives 6A continuous 


$°9 Cat K-3448 —_~ 


$7 2995 
Mini Stereo Amp 
Want an amplifier for the ‘walkie’ stereo or radio? Musicolor iV 


Don't be tied to phones: use this project and listen 
in comfort! Or you can build this into a mini PA What’s better than a colour organ and chaser? The 
amplifier. Cat K-2667 Musicolor Mk IV: it combines both in one unit! Four 


chase patterns plus auto chase and reverse chase 








DICKSSMITH 
ELECTRONICS 


PRY LD 


Aiso available through DSXpress 
Toll Free (008) 22 6610 


AND four channel colour organ with built-in mic. 





The choice 
— 1s crystal © 





Hy 
| 





when you want custom-made quartz crystals ... FAST!! 


Be it a jumbo jet or a local courier — Hy-Q our bases on four continents .. in Australia, 
appreciate that stand-down time represents Singapore, Great Britain, U.S.A. .. we have 
lost revenue — so we have tailored our the resources and technology to 

operation for efficient, fast service. unequivocally guarantee our quality 


As a world leader in crystal technology with and service. 


Hy-Q also manufacture and stock — Crystal Filters, DIL Oscillators, 
MPU Crystals, Clock Crystals, SPXO and TCXO Oscillators etc. 


Fy-Q International 


1 Rosella Street, Frankston, Victoria, Australia, 3199. (P.O. Box 256, Frankston.) 
Telephone: (03) 783 9611 Telex: AA 31630 ”“HYQUE” FAX: (03) 783 9703 


“THE AUSTRALIAN COMPANY’ — the choice is crystal clear. 
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with a level control so that the audio level can be adjusted to 
suit a variety of demodulators. 





Construction 


The printed circuit board for this project may well look a little 
unusual to many of you. It is what we call a ‘groundplane’ 
design. When designing VHF equipment it is absolutely essen- 
tial to maintain a very low impedance ground interconnection 
system. To achieve this and to assist in shielding parts of the 
receiver from each other, the top side of a double-sided pc 
board is used entirely for ground connections. Openings are 
placed in the ground plane where component leads pass 
through and are not to be grounded. Wherever a component 
lead hole does not have this opening that lead will need to be 
soldered on the top side of the board. 

First, a little preparation work is needed on two components. 
The coils to be used for L1 and L3 both need to have one side 
grounded. If you look carefully you will notice that the plastic 
moulding completely surrounds the bottom of the leads. Using 
a sharp knife remove some plastic material from around the pin 
at the bottom end of the winding so it can be soldered on the 
top side of the board. Put these aside for now. 


View of the bottom end ofa coil, 
showing where the plastic is 
cut away to permit soldering to 
the groundplane. 


That done, you should proceed to fit all the resistors into the 
pc board. Don’t do them all at once. Put five or six resistors at a 
time into the board and flare their leads on the underside so 
they can’t fall out. Then the board can be inverted and the leads 
all soldered on the bottom side. When that job is complete, trim 
all the leads on the bottom neatly and flip the board over. Look 
for those places where a resistor lead does not have a clearance 
hole in the groundplane, these must now be soldered to the top 
or groundplane side of the board. 

When the resistors are all installed, proceed in the same man- 
ner with the diodes and then the capacitors. The three electroly- 
tic capacitors can be left till later, their large size makes it dif- 
ficult to work around them. Do not fit any of the ICs or transis- 
tors yet. Carefully check the board top and bottom for any sol- 
der splashes and bits of component lead, they have a habit of 
being disciples of Murphy and tend not to have a desirable 
influence on the operation of the equipment! 

Now you can fit the remainder of the non-semiconductors to 
the board. My method of mounting the coils is to put them all 
in the board at once while the board is upside down! Here’s 
how I do it. With the board top side up, fit all the inductors into 
their appropriate holes, making sure they are correctly 
oriented. Place a piece of stiff card or masonite over the top of 
the inductors. Now, whilst carefully holding the whole lot, 
invert it and rest it on the bench. Hopefully, the coils will all be 
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View of the audio output stage showing heatsink mounting 
and grounding of the LM383 tag. 


standing down straight. If not, give them a little encouragement 
with a pencil. Now solder ONE pin of each coil only. 

As the coils are now secured to the board, you can turn it over 
again. Check that the coils are all doing soldier impersonations 
(standing at attention) and proceed to straighten them if not. 
You can re-melt the solder to move them if necessary. This done 
you can now securely solder the other pin of each coil. As previ- 
ously mentioned one side each of L1 and L3 need to be sol- 
dered on the top side. 

Now you can start on the transistors. The four U310 oscillator 
FETs should be installed first. The layout diagram clearly 
shows their orientation. When inserted into the board the body 
should be no more than 5 mm above the pc board groundplane 
and the gate lead can be soldered to the top side. Proceed simi- 
larly for the 2N4859A source follower buffer, except it is sol- 
dered on the bottom side only. 

The ICs may now be fitted as per the layout diagram. Both the 
NE604 and the LM324 have pins soldered to the groundplane. 
Fitting the audio amplifier IC is a little more involved. First, you 
should fit the heatsink into its mounting holes and solder it in 
place on the top side of the board. Now smear a small quantity 
of heat transfer compound onto the back of the LM383T. Line 
up the pins with the holes in the pc board and push it in until it 
is about 6 mm above the board. The securing screw is passed 
through the IC tab on the front side, a solder lug slipped over 
the screw on the back side and the nut then placed on and tight- 
ened. This having been accomplished a small piece of tinned 
copper wire or resistor lead offcut is passed through the hole of 
the solder lug and soldered to the ground plane and the lug. 

Now is probably a good time to insert the electrolytic 
capacitors not yet in place. 

The RF amplifier MOSFET can now be inserted. Although 
the pc board was originally laid out for a BF981 device, the 
same as in the mixer, this was changed when it was found dif- 
ficult to stabilise the stage at this frequency. Orientation of this 
part is clearly shown on the layout diagram. Then comes the 
fiddly bit. The dual-gate MOSFET in the mixer is in what is 
known as an ‘X’ pack. You will observe that three leads are the 
same length and the fourth is somewhat longer. The long one is 
the drain lead. Grasp the body with a pair of pliers with the 
type number markings uppermost and bend all four of the 
device leads downwards close to the body. The drain lead hole 
is marked with a small triangle shaped void in the ground 
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View of the RF amplifier, showing grounding of the lower end 
of the coil, just to the left of the input socket. Note the standoff 
for supporting the board in a case. 


plane near the hole, place the long lead into that hole and then 
carefully align the others and with a light but firm pressure, 
push the device down until it is firmly seated on the board and 
solder it into circuit. 

All that now remains is to solder the screening panels in 
place. These panels can be cut from double-sided printed cir- 
cuit board or brass. Many ‘hobby shops’ sell one-inch wide 
brass strip which does an excellent job. You will need three 
pieces, two 38 mm long for the cross-mounted partitions, and 
another that fits between these two as seen in the photograph. 
The position of the panels is clearly marked on the board. You 
will see small rectangular voids in the groundplane where the 
layout drawing requests a screen. These voids are to help you 
line up the panels. I usually tin two corners on one surface of 
the screen. Whilst holding the screen with a pair of pliers in its 
correct position, solder one corner to the board. The panel can 
now be carefully moved into its correct position and the other 
corner soldered. Only now should you attempt to solder a fillet 
along the whole edge. 

At this stage, you can temporarily wire-up the switch and 
the potentiometers, followed by the speaker, and test and 
align your receiver. Or, you can elect to mount it in a suitable 
case and wire-up the external components. The wiring diag- 
ram shows the details. 


Power supply 


A special power supply for this receiver has not been 
described. All it requires is a nominal 12-14 Vdc at a current 
of around 200 mA or less. ““Plugpack” supplies are ideal and 
low in cost. The common “CB” power supplies, designed to 
power mobile CB radios, are also suitable. In general, they 
deliver 13.8 Vdc at several amps and would thus be more 
than adequate. 


Alignment and testing 


Now that you have it all together lets see if it goes. If you intend 
to build a multi channel unit and have ordered more than one 
crystal, solder ALL of the crystals in place. 

Set the slugs of L1, L2 and L3 roughly 2 mm above the top of 
their formers. Oscillator inductors L4, L5, L6 and L7 should 
have the slugs set so the bottom of the slug as seen through the 
body of the inductor is just below the top turn of the coil. The 
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volume control should be at mid-scale and the speaker 
switched on, set the squelch control fully counter clockwise. 
When you apply power, you should hear some noise from the 
speaker. Turn the squelch control clockwise and the noise 
should cease. Remove power and connect the input of a fre- 
quency counter to the source lead of the 2N4859A butter trans- 


istor. The counter should be able to operate to at least 130 
MHz. If you don’t have a counter, connect a multimeter RF 
probe (diode detector) to this point. Whatever you use must 
be capacitively coupled as there is dc on this point. 

With power re-applied, adjust the slug of each of the oscil- 
lators in turn until they are all on the frequency marked on their 
crystal or until the slug is in the middle of the range of output if 
you are using the probe method. The bandwidth of this receiver 
is such that, if the oscillator is running you will probably have 
the satellite in your passband. If you have access to a signal 
generator, couple some 10.7 MHz IF signal at a reasonably low 
level (say 100-200 uV) into the IF test point through a small 
capacitor. Adjust the slug of L8 through its range with a dc volt- 
meter connected to the point marked ‘DT’ on the circuit. You 
will notice that there is a distinctly ‘S-shaped’ response curve 
as shown in Figure 1. The slug should be adjusted so that the 
voltage at the ‘DT’ test point is approximately 1.8 V. If you dont 
have a signal generator, just leave the core 1.5 to 2 mm below the 
top of the former. 


The prototype crossed dipole antenna developed by ZZV 
Antenna Farm. We’ll have more to say on this antenna in an 
up-coming issue. 





Wiring diagram. 





The printed circuit board artwork will be reproduced in the next 
issue owing to lack of space this month. 


Now all we need to do is to align the “front end” (the RF 
and mixer stages) and we’re in business. Advance the volume 
control a little and then set the squelch control to “un-mute” 
the receiver so that you hear some noise. Set the volume con- 
trol so that you can hear the noise at a comfortable level. 

If you have a signal generator, set it to the signal frequency 
(that’s the crystal frequency plus 10.7 MHz). Adjust L1, L2 
and L3 for best sensitivity — reducing the output of the signal 
generator as the sensitivity improves until no more gain in 
sensitivity is obtained. 

If you don’t have access to a signal generator, then connect 
the receiver to an antenna — such as the types depicted in 
Roger Harrison’s article in the July 1986 issue. The noise level 
should rise slightly. Adjust L1, L2 and L3 in turn for 
maximum noise. If it doesn’t rise when. you attach the 
antenna, then adjust the slugs in turn until an increase in 
noise is heard and then proceed to peak them as before. 

Note that, to adjust the coil slugs, you should always use a 
plastic aligning tool. | 


Antennas 


Whilst the antenna you use for APT satellite reception need not 
be sophisticated, you will be best served by an antenna 
designed for this frequency range. 

In the June 1986 edition of AEM, Roger Harrison presented 
details of the construction of groundplane and crossed half- 
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wave dipole (turnstile) antennas. Either of these should serve 
you well. 

Local antenna manufacturer ZZV Antenna Farm, of PO Box 
160, Cardiff South 2285 NSW (phone 049 54 8688), has pro- 
duced a low-cost prototype crossed dipole antenna for the APT 
satellite frequency band which they intend to manufacture. 


Some final thoughts 


Close attention should be paid to the constructional instruc- 
tions given in this article. They are not there just for the sake of 
it. As I have stressed, RF layout and construction is a very diffe- 
rent game to low frequency techniques. Slap-happy construc- 
tion techniques will not work at VHF, but if you have patience 
and follow the instructions you should have very few difficul- 
ties. 


As a parting comment the prototype unit achieved a sensitiv- 
ity of 0.2 uV for reliable data recovery using a signal generator 
modulated by a slow scan TV test generator. Reliable mute oper- 
ation could be achieved at 0.2-0.5 uV signal levels with some 
mute drift due to temperature. This did not prove objectionable 
and it was not felt that the expense of temperature compensat- 
ing the mute would be justified. 

The project can be readily modified to operate on the two- 
metre amateur band for reception of the UoSAT satellites, but 
we should leave that for a subsequent article. a 


Stewart Electronics 























Oakleigh 3166 
Phone (03) 943 3733 
FAX (03) 543 7238 








aem project 2506 





A wideband ‘instrument?’ 


amplifier using 
surface mount assembly 





Roger Harrison 





Here's an ideal way get experience in surface mount assembly (SMA), 
and make a useful addition to your workshop instruments, no matter 
whether it’s for the service shop, electronics lab., or enthusiast’s workbench. 


IT WAS INEVITABLE that surface mount assembly techniques 
would be employed in a project we described, sooner or later, 
we pondered when we prepared a feature on an introduction to 
surface mount technology back in the October 1985 issue. Well, 
this is it. Surface mount assembly is usually employed where 
space and bulk is at a premium, but here the reason is different. 
As this amplifier operates into the gigahertz (1000 megahertz) 
region, surface mount components and_ construction 
techniques are essential to its operation. ‘Normal’, common-or- 
garden, components have unpredictable characteristics when 
used at frequencies well into the tens-to-hundreds of 
megahertz region — a subject covered in detail in our accom- 
panying feature on Component Considerations in VHF and 
UHF Construction. 

This project offers a useful wideband amplifier with applica- 
tions in a variety of areas: for boosting the sensitivity of high 
performance frequency/period counters, in doing the same for a 
spectrum analyser or RF field strength meter, or lifting oscil- 
lator levels in RF development work, etc. It’s the sort of project 
that, once you have it, it finds uses for itself! 


Aspects of the design 


The design actually came to us via a colleague well-known in 
the communications industry in Sydney. It employs a 
specialised single-chip wideband amplifier device manufac- 
tured by NEC, the UPC1651G. It’s one of a class of amplifier 
devices known as MMICs — monolithic microwave integrated 
circuits. These are designed to slot into a 50 Ohm transmission 
line system, having 50 Ohm input and output impedances. It 
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SPECIFICATIONS 





Bandwidth ...................... 100 kHz to 1000 MHz 
GAIN Abeer wee ee Pee tee ere ee neeee > BOLOD 
Input & Output Impedances................. 50 Ohms 
Maximum input level ...............+0++++++ +5 dBm 
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makes incorporating them into a circuit an easy matter as 50 
Ohm impedances are standardised in so much RF circuitry 
right across the frequency spectrum. 

Internally, MMICs consist of a multiple device bipolar 
amplifier having special characteristics imparted during the 
fabrication process, giving the device the required specifica- 
tions. They are housed in a special ‘X’ package with four leads 
— input, output, ground and supply — arranged at 90 degree 
intervals in a single plane, radiating from a central ‘slug’ of 
either ceramic or plastic. The UPC1651 is housed in a macro-X 
plastic package. 





LEVEL 
We expect that constructors of an 


INTERMEDIATE 
level, between beginners and experienced 
persons, should be able to successfully 
complete this project. 
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While quite a variety of MMIC devices are available, the 
UPC1651 was settled-on for this design because it’s cheap and 
readily available from several retail electronics suppliers. Dick 
Smith Electronics list it as cat. no. Z-6008, priced at $1.95 each. 

The circuit is quite straightforward. The input and output to 
the UPC1651 is effected with short strips of 50 Ohm “micros- 
trip” transmission line etched onto the component side of the 
double-sided fibreglass printed circuit board. The input and 
output are decoupled for dc by series capacitors. These each 


The UPC1651 is housed in a small “macro-X” package. With 
the device orientated as shown, with the longest leg to the 
right, the writing is uppermost. 


+V 






OUTPUT 


INPUT 


The UPC1651 “gain block” IC used here 
belongs to a class of devices known as 
MMICs (see text). As these devices have 
50 Ohm input and output impedances, 
other types could readily be used here. 
The NEC UPC1651 was chosen as it’s 
readily available. Motorola, Mitsubishi 
and Avantek are among other 
manufacturers of MMICs. 


30 OHM 





STRIPLINE 


A ‘stripline’ consists of a thin conducting strip spaced from a 
‘groundplane’ by a layer of dielectric material, as the figure here 
shows. Microstrip can be understood by either an evolution of the 
coaxial line or a modification of a parallel wire line. Propagation 
down the line, in the case of a single uniform dielectric and a loss- 
less conductor, is via the transverse electromagnetic (TEM) mode. 
In this mode the electric and magnetic fields are at right angles 
to each other and at 90° to the direction of transmission. However, 
in a practical stripline the field lines are not entirely contained wi- 
thin the substrate, generally occupying a region of the groundplane 
approximately three times the strip width for large width:height 
ratios. 


Striplines came about from the development of printed circuits 
which sharply accelerated after World War Il. In 1949, Robert M. 
Barrett of the US Air Force Cambridge Research Centre, proposed 
the adaptation of printed circuit techniques to transmission line ap- 
plications. Interest accelerated in the early 50s and in the spring 
of 1952 Sanders Associates, Inc, began investigations into a dual 
groundplane, solid dielectric form of transmission line called ‘‘tri- 
plate’. Around the same time other investigators were working with 
different configurations. Airborne Instrument Laboratories deve- 
loped techniques using air dielectric called ‘‘stripline’’ while ITT 
introduced a single groundplane, solid dielectric called ‘‘microstrip’’. 


By 1955, a wide range of strip and microstrip components had 
appeared in microwave and UHF applications. Improvements had 
also been made in line dielectric materials. Early materials such 
as Teflon, fibreglass and rexolite were complemented with Teflon 
fibreglass, beryllia, quartz, alumina, sapphire and magnesium 
titanate. 











comprise two capacitors in parallel, a small 10n plate ceramic 
capacitor in parallel with a leadless, surface mount “chip” 
capacitor of much lower value. This arrangement ensures very 
low impedance ac coupling of signals right across the fre- 
quency range as we’re working in a 50 OHm system. The 10n 
plate ceramic has a low impedance from around 100 kHz right 
into the VHF region, while the chip capacitor has a low impe- 
dance from around 100 MHz to 1 GHz. 

The UPC1651 is supplied with 5 V regulated dc from a low 
power three-terminal regulator, a 78LO5. The supply pin of the 
UPC1651 is bypassed with another chip capacitor, along witha 
1u tantalum. This arrangement ensures good bypassing from 
very low frequencies well into the UHF region and the tan- 
talum capacitor also serves to stabilise the 78LO5. The external 
dc input to the three-terminal regulator is taken through the > 
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78L05 in 


= [= 
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Development of miniature coaxial connectors and stripline tran- 
sistor packages that were compatible with the flat nature of strip 
transmission lines, were major breakthroughs. They permitted low 
VSWR transitions and easy mechanical construction. 

Tri-plate is used extensively in directional couplers and other 
VHF/UHF circuits were shielding is paramount, while stripline has 
found application in high power VHF/UHF amplifiers and FM broad- 
cast transmitters. 

Microstrip has found applications in matching networks, filters, 
mixers, frequency counters and solid state amplifiers. It has the 
advantages of low cost and ease of manufacture, yielding consis- 
tent results. 





STRIPLINE 






WLLL lL 


GROUNDPLANE 


DIELECTRIC 
SUBSTRATE 


Stripline or microstrip transmission line consists of a thin con- 
ductor placed on one side of a dielectric substrate having a 
groundplane on the other side. The characteristic impedance 
of such lines is a function of the ratio of the strip width to the 
dielectric thickness. 
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unit’s housing via a feedthrough bypass capacitor which pre- 
vents spurious pickup of signals via the dc power lead passing 
through the box. 


Construction 


The input and output connectors are an integral part of the 
unit’s construction, so the housing is a major consideration 
unless youre considering building the amplifier into another 
piece of equipment. : 

It is essential that the input and output connectors are 
mounted in-line to effect good mechanical and electrical 
matching to the input and output transmission lines on the pc 
board. 50 Ohm BNC connectors are employed as they are com- 
monly used on a wide variety of RF equipment, although other 
types could be used if you so wish. 

The connectors have to be mounted 50 mm apart, flange-to- 
flange. A small diecast box, measuring 100 x 50 x 25 mm (such 
as the DSE H-2221) may be used, mounting the two connectors 
on the opposite long sides of the box. 

However, the ideal housing was found in the inventory of RS 
Components, a national distributor of components with outlets 
in Perth and Sydney. It’s their “In-Line Module Case’’, cat. no. 
456-201. This is a housing featuring a male BNC at one end and 
a female BNC at the other. It’s 25.4 mm square (same as the con- 
nectors’ flanges) and measures 50 mm between the connectors’ 
flanges, 92 mm overall. The housing is extruded aluminium 
and splits into two pieces. Long brass bolts, threaded at the 
ends, pass the length of the case and through the flange mount- 
ing holes of the connectors, secured with cap nuts on the bolt 
ends. 

The circuit, as mentioned earlier, is constructed on a piece of 
1.6 mm thick double-sided printed circuit board 45 mm long by 
20 mm wide. A 3.5 mm hole in the centre accommodates the 
UPC1651’s encapsulation so that its leads seat flat on the circuit 
board’s “top” (etched) side. The only track work on the board is 
the two 50 Ohm input and output “striplines”. The input and 
output decoupling capacitors are mounted across small breaks 
in the lines. | 

Either side of the striplines are two large areas of copper 
extending to the edges of the board. These and the complete 
copper area on the other side form a “groundplane” which pro- 
vides a low impedance signal return path. The topside and bot- 
tomside groundplanes are connected together by eight links 
passing through the board. 

Irrespective of the housing, the ends of the board must be sol- 
dered directly to the BNC connectors as can be seen in the 
accompanying photographs. 

Assembly is best commenced by first inspecting the pc 
board. See that there are no burrs around the single hole and 
that the copper areas at the edge of the hole are smooth and flat. 
Identify the input and output striplines and the UPC1651’s sup- 
ply lead pad so that the device can be correctly orientated. It’s a 
wise idea to thoroughly clean the pc board just before com- 
mencing construction so that you obtain bright, clean copper 
that is easy to solder to. At all times avoid handling the copper 
surfaces of the board as perspiration and skin oils will cause 
slight oxidation of the copper, making soldering difficult. You 
could spray the cleaned board with a light coating of “pc lac- 
quer” which prevents oxidation and is readily soldered 
through. 

Solder the eight top-to-bottom links on the board in place 
first. Lightly “tin” the board around each hole by applying the 
tip of the soldering iron to first heat the area of copper adjacent 
to the hole and then, after some seconds, apply the solder to the 
board until it “‘wets” a small area around the hole, moving the 
iron tip around so that the area is covered in solder. Do not leave 
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Internal view of the unit. ? 

a ‘blob’ of solder here. Pass a length of tinned copper wire 
through the each hole, keeping it straight, then apply the iron 
tip so that it touches both the wire and the copper Heat the joint 
for a few seconds, then apply the solder to the joint and see that 
it flows properly, forming a tangent to the wire and the 
groundplane. Do this with each link on each side of the board. 

The board should be soldered to the BNC connectors before 
any components are mounted. The RS Components case per- 
mits one half of the enclosure to be taken off, leaving the rest 
assembled, and this makes it easy. The module comes with two 
G-shaped grounding lugs, which can be seen when you dis- 
mantle half of the enclosure. See that they remain secured by 
the other half the solder tag on each will be soldered to the 
underside of the pc board. Lightly tin the BNC’s centre pins and 
the flange area immediately adjacent, where the flange ‘“dim- 
ples up” around the Teflon insulation. 

Place the board in the module with the plane of the board at 
a bit of an angle and the solder tags of the module grounding 
lugs beneath the board. Make sure you place the input stripline 
to the female BNC, output to the male BNC. Stuff something, 
such as small blocks of polyurethane foam packing, beneath 
the board to hold it in place against the centre pins of the con- 
nectors and solder the centre pins to the striplines. Using short 
pieces of tinned copper wire (20 or 22 g), bridge the 
groundplane on the board immediately adjacent to the stripline 
ends, to the BNGs at the flange dimple. This can be seen in the 
photographs. A heavy duty iron with a large (say, 6 mm) wedge 
tip should be used for this job. Solder the grounding lug tags to 
the underside of the board. You should now have a secure 
assembly. Take the packing out of the enclosure. 

Before placing any components on the board, lightly tin the 
copper areas where components will be soldered. These can be 


The completed prototype unit is quite small and fully shielded 
by the unique enclosure in which it was built. Note the 
feedthrough capacitor for the positive power supply lead. The 
negative side of the supply is made via the ‘ground’ connection 
of either of the BNC connectors, from the equipment to which 
the unit may be attached. | 
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AEM2506 PARTS LIST 


Semiconductors 


Capacitors 
C1,C4,C5 ....470p chip caps 
10n/50 V plate 
ceramics 
1u/10 V tant. 





Miscellaneous 


AEM2506 pc board; RS 
Components 

In-Line Module cat. no. 456-201, 
or metal box and 2 x BNC 
flange-mount 

connectors — one male, one 
female. 


Close-up view, showing 
chip capacitor mounting. 


A chassis-mount 
i feedthrough 


| | capacitor 





Estimated cost: $28-$38. 


identified from the component overlay diagram. Do not leave 
blobs of solder on the board, just a thin patch of bright solder. 
There is no point in covering the entire copper surface of the 
board with solder yourself. Commercially-made boards may be 
supplied already roller tinned. You can’t emulate that with your 
soldering iron and a hundred grams of resin-cored solder! 

Take the UPC1651 and identify each lead; it’s placed on the 
board first. With the writing uppermost, and the longest lead to 
your right, the lead on the left is the input, then going clockwise 
you have the +ve supply lead, the output (long lead) and 
ground towards you. It is not a CMOS device so no special 
handling precautions are necessary, other than take it gently. 
The ground lead needs to be cut to a length of 2 mm so that it 
clears the adjacent top-to-bottom link. 

Making sure you orientate it correctly place it on the board 
with the writing uppermost. A small pair of needle-nose tweez- 
ers is useful here and will come in handy later, also. Place the 
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tip of your iron on top of the UPC1651’s ground lead and let it 
heat up, watching for the tinning beneath to melt. When it does, 
apply solder to the joint and see that it flows well, properly wet- 
ting the area. Don’t apply too much solder, just sufficient to flow 
on the area is enough. Lift off the iron and let the joint cool fora 
few seconds until the solder solidifies. Then do the same for the 
+V lead, the input and output leads in turn. An extra pair of 
willing hands would come in handy during construction. 

Now the chip capacitors can be soldered ‘in place. These are 
really tiny, just 1 mm x 1 mm x 2 mm. You'll need your tweez- 
ers. Place C3, the positive supply bypass, in place and apply the 
tip of the iron to one end so that it touches both the capacitor’s 
metallisation and the tinning on the board. Watch for the tin- 
ning to melt and then remove the iron, holding the chip in 
place till the solder solidifies. Then repeat it for the other end. 
The other two chip capacitors are mounted in the same way. 
The 10n plate ceramic capacitors are mounted directly over the 
top of the input and output line chip capacitors. Bend the 'eads 
outwards, away from the body of each capacitor and cut them 
down to about 3 mm. Place them in position and quickly solder 
them to the board. The 1u tantalum is the last capacitor to sol- 
der in place on the board. Trim its leads back to about 3-4 mm. 

The 78LO5 can now be mounted. Trim its centre lead to 
about 6 mm long and bend it down, away from the flat of the 
package, in a “dog’s leg” so that its end can be soldered to the 
topside groundplane as seen in the overlay diagram and photo- 
graph. Splay the other leads out left and right of the package, 
then solder the centre lead in place on the board. Trim the left 
hand (5 V output) lead to a suitable length, then bend it down 
and solder it in place. Leave the input lead “flying” for the 
moment. 

Now determine a position on the enclosure where you need 
to drill a hole for the feedthrough capacitor. See that it won't 
foul the lips on the inside of the extrusion. Mark out, centre 
punch and then carefully drill the clearance hole. Some idea of 
the positioning can be ascertained from the photographs. Its 
size, and exact position, will be dependant on the actual size of 
the component used as they do vary from make to make. Clean 
off all burrs around the hole and bolt the feedthrough capacitor 
in place. Solder the input lead of the 78LO5 to the terminal of 
the feedthrough capacitor. Just make a careful check of every- 
thing and then you can re-assemble the enclosure. Your 
amplifier is ready to go! 


Using it 


The amplifier requires both the input and output terminated in 
50 Ohms. If the input, particularly, is left unterminated or ter- 
minated in a “strange” impedance, the amplifier may be unsta- 
ble. Fortunately, it’s generally easy to comply with these 
requirements. 

The unit may be plugged directly onto the input socket of an 
instrument, or hooked up via a length of 50 Ohm coaxial cable. 
The power supply requires an unregulated dc voltage of some- 
thing between about 7 V and 25 V. 

Where the unit is used in an application such as boosting the 
sensitivity of a frequency counter or spectrum analyser, it’s 
wise to terminate the input, as shown in the accompanying 
diagram, either with an in-line attenuator or with a BNC T-junc- 
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FOR 
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ELECTRONICS oust. pty LTD 


COKE] ECUKE) ECOKE] |ECUKS) 


MULTIMETERS and ACCESSORIES 


73. BASIC MODEL, INCL. 10 AMP AC/DC, $167.00 $192.00 
AUTO-RANGING, 0.7% ACCURACY == EX.TAX jc “ray 


$264.00 


INCL. TAX 


AS PER 73, ALSO HAS 300mA RANGE, $230.00 
BEEPER AND MAN/AUTO RANGING, Ex. TAX 
0.5% RANGING, 0.5% ACCURACY. 


DELUXE MODEL AS PER 73/75, 295.0 
ALSO HAS TOUCH-HOLD FUNCTION, EX. TAX 


$339.00 
0.3% ACCURACY, INCL. HOLSTER. 


INCL. TAX 


THERMOCOUPLE CONVERTER, 
1 MILLIVOLT PER DEGREE, 
y= ou y-\ =) a = 0) 5 id oO) 5 i On 


$142.00 


EX. TAX 


$163.00 


INCL. TAX 
$25.00 
$14.95 


(90 | SOFTCASE FOR 70 SERIES $23.00 
* ALL METERS CARRY A 3 YEAR GUARANTEE * 


HOLSTER FOR MODELS 73,75,77 


TL7Q9 ‘qTEST LEADS FOR MODELS 73,75,77 


(SEW) ANALOG MULTIMETERS 
+ 1 YEAR GUARANTEE « 
ST-380TR 


e BUILT-IN BUZZER 
e TRANSISTOR CHECK 
e FUSE AND DIODE PROTECTION 


¢ 20k/V SEN. $40.00 INCL. TAX 


ST-350 


e UP TO 10 AMP DC 

e dB, LAND C RANGES 
e MIRROR SCALE 

@ 2k/V SEN. 


$33.50 INCL. TAX 
ST-505 


e 10 AMP AC/DC 

e OVERLOAD PROTECTION 
e 50k/V SEN. 

e SHOCK PROOF 


IBM 
PRINTER CABLE 


1.75 mtr. 
e CENTRONICS 
TO 25 PIN RS232 


STILL ONLY 
$15.00 


“PLUG-IN” SURGE/SPIKE 
PROTECTOR 
e AUTOMATIC RESET 
e RESPONDS INSTANTANEOUSLY 


ONLY $29.95 


DAVID REID BUSINESS HOURS 
MON.-FRI. 8.30-5.30 


ELECTRONICS tnurs. _ 8.30-7.00 
127 YORK ST SAT. _—-9.00-12.30 
SYDNEY 2000 PH: (02) 267 1385 


DIGITAL HANDHELDS 


EDM-1116A 
3 1/2-DIGIT 


e HFE TESTING 

e CAPACITANCE MEASURING 
9) (0) 8) a 

@ CONTINUITY BUZZER 

e 10 AMP AC/DC 


$133.00 


INC. TAX. 


Escort 


EDM-1111A  312-DIGIT 


e CAPACITANCE MEASURING 
e HFE TESTING 

e 10 AMP AC/DC 

e CONTINUITY BUZZER 

e DIODE CHECK 


$114.00 INC. TAX 


EDM-70 SERIES 


70B — 7 FUNCTION, POCKET SIZE 
$64.95 \INC. TAX 


72B — 8 FUNCTION WITH CAP. 
RANGE, 2 AMP AC/DC 


$86.00 INC. TAX 


75B — 9 FUNCTION WITH LOGIC 
AND HFE TESTING 


$86.00 INC. TAX 


SP-5500 
e 180 cps DRAFT MODE 
e 36 cps LETTER QUALITY 
e ADJUSTABLE TRACTOR AND FRICTION FEED wo 
e IBM GRAPHICS OR EPSON COMPATIBLE $699.00 


SP-1200 
® 120 cps DRAFT MODE : 
e 80 CHAR CARRIAGE WIDTH a * 
e¢ TRACTOR AND FRICTION FEED ‘¢,)aa $399.00 
e 9-WIRE PRINT HEAD E $100 
« 12 MONTH WARRANTY « 


ARISTI\. propucts 


| ALL ARISTA PRODUCTS ARE NOW AVAILABLE THROUGH 


US AT DAVID REIDS. SELECT FROM A WIDE RANGE OF 
ELECTRONIC COMPONENTS, COMPUTER ACC.., 
ALARMS, TV AND VIDEO ACC. AND AUDIO GEAR. 


PHONE (02)267 1385 FOR PRICE AND AVAILABILITY. 


DAVID REIDS — FOR THE ELECTRONIC ENTHUSIAST! 


MAIL ORDERS WELCOME 


PO BOX Q103 | ¢1.$25 $3.00 P+P 
SYDNEY 2000 $26-over — $6.00 P+P 
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The “Supermicro” 
compuier project 








| The project is built on a standard sized IBM add-in card. For all 
its power, it is not hugely complex or difficult to build. 








Roy Hill 


Now that you have gleaned an outline of the project, this month you can get 
down to building it! We'll get into a detailed description of the circuit operation 
later, as it’s easier to learn-by-doing with a working project. 


BEFORE COMMENCING on the description of how to assem- 
ble this project, I will need to explain several subtle changes 
that have taken place in the few weeks since writing Part 1 and 
tackling this article — the project has undergone a little ‘evolu- 
tion’. A project such as this, of necessity, undergoes several pro- 
totyping stages, and even when you think you have a ‘final’ pro- 
totype, improvements suggest themselves. If you compare 
Figure 1 in Part 1 with the board layout here, you will notice 
that the top right hand area of the board, previously reserved for 
other uses, now has some circuitry there. 

It was realised that an analogue-and-audio output would be a 
desirable and convenient addition, so an LM386 (IC41) was 
added, along with a speaker connector to provide sound out- 
put. At the same time IC28 (a TL497 switchmode converter), 
which generates the EPROM programmer ‘burn’ voltage, was 
moved into this area, too, and a trimpot for setting the burn sup- 
ply voltage was also incorporated. Once the additional cir- 
cuitry was prototyped and proofed, it was a comparatively sim- 
ple matter to modify the board artwork — such is the power and 
convenience of computer-aided pc board design. 

Incidentally, Protel-PCB, a CAD package developed in Tas- 
mania, was used to lay out the printed circuit board and compo- 
nent overlay for this project. We have not reproduced the 
printed circuit board artwork here as the board, of necessity 
being double-sided with plated-through holes and having 
tracks only 0.01-inch wide, is virtually impossible for the 
enthusiast to manufacture with the usual facilities available. In 
addition, copyright on the board design has been retained by 
Maestro. 


Construction 


The Supermicro board is going to take about three to four hours 
to assemble, depending upon your construction experience. 


I ee 


Ensure that you have a decent soldering iron, suitable for fine 
printed circuit tracks. A temperature controlled unit, such as a 
Royel or a Weller, is ideal. Remember, too little heat will not 
‘wet’ the joint sufficiently and too much may lift the pads or 
fine tracks. Remember to touch the iron to the joint and then the 
solder to the heated joint. Also, remember NOT TO ROTATE the 
iron whilst making a join — you'll lift off the pads, which are, of 
necessity on this board, quite small. 

You will need the usual assembly tools, such as 0.71 mm (20 
gauge) 60/40 solder a magnifying glass, a mini sidecutter or 
transistor ‘nipper’, a small pair of needle-nosed pliers, a hand- 
held electric drill or access to a drill press, and four to five litres 
of patience. A de-soldering tool may come in handy, for use in 
emergencies. 

Patience is a most necessary ingredient, as this board is one 
of the most ambitious kit projects ever undertaken. Take your 
time — check your work — have a break from time to time. Above 
all else, if you don’t feel confident to tackle the project, then 
don’t! 

A project such as this should be tackled methodically for the 
best chance of success. Hence, while it might seem a little like 
“painting by numbers”, I have set out the construction in a 
series of steps. 

Check off the parts against the parts list and ensure that all 
components are present. There are several CMOS devices used 
in this board, including the NC4016. Use normal CMOS hand1- 
ing precautions when installing these components. Separate 
the components into groups, as they will be installed in the 
board in groups. 


STEP 1: | 
This principally involves assembling all the IC sockets to the 
board. First, determine the type of socket supplied for the 


NC4016. It is a ‘low insertion force’ (LIF) type, but either of two p> 
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versions may be supplied — one hollow in the centre and the 
other not. Depending on the type of LIF socket supplied, C50 (a 
2.2 uF tag tantalum) may be mounted on either the front or back 
of the board. Install C50 at this point, as it will be impossible to 
determine its orientation once a solid outline LIF socket has 
been installed. A “+” sign has been provided on the reverse 
side of the board (in copper) to enable correct orientation to be 
accomplished. Make sure that you get the correct polarity for 
this capacitor. DOUBLE CHECK. Everything OK? Good, now 
CHECK IT AGAIN!!! If this capacitor (or any other tag tantalum 
or electrolytic) is installed with reversed polarity, the board 
MAY appear to work correctly for several minutes and THEN...! 

For all construction steps, I will mention “TOP, BOTTOM, 
LHS and RHS” of the board. This refers to having the board on 
the bench, with the overlay correctly oriented for reading (the 
edge connector should be in the BOTTOM RHS). 

Install and solder all IC sockets. Use a piece of stiff cardboard 
(or polystyrene foam) to hold the socket in place, whilst turning 
the board over for soldering. Install the NC4016 socket last. 
Check this socket very carefully after soldering — it’s easy to 
have solder bridges on the very close pin spacings of this soc- 
ket. By the time you get to it, all of your old soldering skills will 
have returned if they’re a bit rusty from under-use, and the job 
should be simple. 

Proceed in a logical fashion. Start in one corner of the board 
and pick the first socket to install. Place the socket in position 
and check that pin 1 of the socket (indicated by a dot, a notch or 
a cut-away) lines up with the pin 1 site on the overlay. Check 
also that all of the pins of the socket have protruded through the 
board. Tack two diagonally opposite pins of the socket and then 
check that it has been installed with the correct orientation. 
DOUBLE CHECK! Solder the remaining pins of the socket and 
then check your work. It's very easy to miss soldering pins if 
you don’t proceed in a repetitious fashion. When you are satis- 
fied, proceed to the next socket. 
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For those constructors who wish to take advantage of the 
EPROM programming capabilities of the board (best used in the 
EXTERNAL MODE), we suggest you purchase two low-profile 
‘zero insertion force’ ZIF sockets and use these instead of the 
supplied 28-pin sockets. This will enable EPROMs to be readily 
removed and replaced on the board. The overlay positions of 
these two sockets are IC34 and IC35. It is not practical to use the 
EPROM programming facility of the board once it’s installed 
inside an IBM or compatible. 


THREE IMPORTANT POINTS 


POINT 1: The socket for IC17 is installed at the far LHS of the 
overlay. The two pins at the RHS are vacant and are used as 
“vias” (passing a track from one side of the board to the bot- 
tom). 


POINT 2: The socket for IC8 is installed closest to the bottom of 
the board. Note that there is no second pin at the top position. It 
should be impossible to insert this socket in the WRONG posi- 
tion, however... 


POINT 3: The socket for IC37 (the ADC chip) may be provided _ 
as either a “skinny-DIP” socket or as strip socket. Leave this 
until just before the NC4016 socket to install. 


Now install the four-position DIP switch. When installing 
this, please note that Switch 1 is in the top position. 

Stop and check your work. Have you missed any pins? (I mis- 
sed three in my initial round). Are there any solder bridges? 
Check with your magnifying glass. Good? Now go and have a 
well-earned break. 


STEP 2: 

Now it’s the turn of the capacitors. Install the three remaining 
tag tantalum capacitors, C46, C48 and C49 (remember?, you've 
already installed C50). Make sure that you get their polarity cor- 
rect, as explained above. Note that the positive lead of C48 is 
towards the top of the board. Install the “Blue Chip” monolithic 
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Resistors all YW, 5% 40); 12 x 14 pin (ICs 
2,3,6,8,19,20,23,28,31,36,38 & 
39); 1x 8 pin (1C41); 1x4 
position mini DIP switch; 1 x 44 
pin DIP expansion connector; 1 
x 26 pin SIP expansion connec- 
tor; 1 x DB25S right-angle PCB 
74LS373 connector; 1 x 16 MHz HC18U 
74F32 crystal (for faster memory 
chips a 17 or 19 MHz crystal 
may be used); 3 x 2 way, 6x3 
way and 3 x 4 way jumper/strip 
connectors; 7 x 2-position 
shorting lugs; 1 x power con- 
nector; 1 x short length of 
plastic tube insulation (for 
possible use with C5 — depend- 
ing on its working voltage); 1 x 


PARTS LIST AEM4000 


Semiconductors 


74LS240 
74LS244 
6264 or 43256 
74HC133 


in ceramic 
10 uF/16.V 


47u/50 V/50 V 
100n monolithic 


. 74LS373 (Fairchild only) 
not used 
74HC266 
74LS251 

74HC4040 
74HC4017 


C52-55 |... 


4n7 greencap 
100n monolithic 
4n7 greencap 
100n monolithic 


2u2/16 V tant. 


. 220u/25 V BB electro. 


2u2/16 V tant. 
470p ceramic 
10u/25 V RB electro. 


Miscellaneous 


Super Computer (AEM4000) 
pc board; L1 — 100 uH RF 
choke; IC sockets — 1 x 121 pin 
(1C1); 10 x 28 pin (ICs 
11,12,13,14,29,30,32,33,34 & 
35); 1 x 24 pin (IC7 — “skinny” 
DIP or strip socket); 7 x 20 pin 
(ICs 5,7,9,10,17,18 & 21); 8 x 16 
pin (ICs 4,15,16,24,25,26,27 & 


IBM backplane connector; 1 x 4 
position power connector; 1 x 
2-position speaker connector; 
1 x 3-—3.5” 4 to 8 ohm speaker; 


_ 1x plastic strip for DB25S 


connector port; 6 x connector 
pins for power and speaker 
connector. 


Cost: $700 
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Portion of the circuit diagram of the Super Computer. This 
shows the processor and memory sections. The other portions 
will be reproduced in the next issue when the circuit operation 


is discussed. 
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View of the left hand end of the board. 
100n (0.1 uF) bypass capacitors (note that these are not 
polarised). There are 33 of these and they are used to remove 
“glitches” from the power supply. The numbering for these (to 
assist with their location) runs, roughly, from LHS to RHS and 
from TOP to BOTTOM. Check that there are 33 of them instal- 
led. Trim off any excess lead with the nippers, after soldering 
them into position. 

Install the electrolytics and ceramics as well. Note that the 
positive lead of C2 is placed towards the RHS of the board. 
Watch carefully the polarities of C52 to C55. C52 and C55 have 
their positive leads towards the top of the board and C53 and 
C54 have their positive leads towards the bottom of the board. 
Also, don’t bend the leads of the components over. The tracks 
on the reverse side of the board are very close together and it 
allows the leads to short out the tracks. Also, it makes it far 
easier to remove them if they eventually fail. 


STEP 3: 

Now’s the time to tackle the resistors. Locate them all and check 
off the values against the parts list. Install them in the board and 
dress them correctly. That is, ensure that the tolerance bands all 
face the the same direction. It doesn’t improve performance, 
just the looks of the board. Note that R1 is a wire link and that 
VR1 is a 10k, 10-turn preset. 


STEP 4: . 
Now for the bits and pieces. Patience, we're almost there! Firstly, 
the LED. The longer pin (negative pin) goes towards the LHS. 
Check with the overlay if there’s any doubt. Install the two trans- 
istors (Q1 and Q2), followed by the choke. L1. Now the crystal. 
Solder it in place leaving about 3-4 mm of lead between the 
crystal’s base and the board. Then it may be laid over flat, but 
take care not to short the case against any of the tracks above it. 

Follow by installing all of the jumper and strip pins and the 
three expansion connectors (one 26-pin SIP, one 44-pin DIP 
and one DB25S right-angle PC-mount). The SIP and the DIP 
will require a modicum of force to insert. Don’t overdo it, how- 
ever, as we don’t want to destroy the board, do we? Gentle pres- 
sure in a wooden-jawed vice may assist. Another useful idea is 
chop the connectors (NOT THE DB25) up into smaller lengths, 
if you find them overly difficult to insert. A little gentle filing 
(with a points file) may also help. 

Now place the shorting lugs on the jumpers (described 
further on in this article series). Under no circumstances 
should you connect the shorting lug to the jumpers marked 
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‘burn’(SW4). Use of this jumper will be described in the next 
article. Keep the shorting lug for this jumper aside for the time 
being. The reason for not installing it at this stage is fairly sim- 
ple — if when you eventually do fire-up the board and there’s a 
fault in it which causes the “BURN” signal to be asserted, then 
your existing EPROMs will go into meltdown. Hmmm!! The 
shorting lugs should be placed as follows: 


SW2—On the LHS 

SW3 & J3 —as described earlier 
J1 — on the top two lugs 

J4 — on the top two lugs 

J5 — on the top two lugs 


Install the IBM board retainer metalwork. A plastic strip is 
provided to cover the 25-pin connector. It will be necessary to 
drill two holes through this to allow the two hex screws to be re- 
installed. 

Remove the two hex screws from the DB25 connector, place 
the frame over the connector, followed by the plastic strip and 
re-install the two hex screws. PLEASE REMEMBER - this con- 
nector IS NOT a serial port. DO NOT CONNECT A SERIAL 


_ CABLE to this port — you'll damage the board if you do. 


CONGRATULATIONS -— it’s done! You’ll need a normally 
open, momentary contact pushbutton for a reset line (see ear- 
lier warning). Note that the IBM-type keyboard connector (at 
the TOP RHS of the board) is not supplied as part of the kit. Set 
switch number 2 of SW1 to the “ON” position. Ensure that all 
other switches on SW1 are in the “OFF” position. Power is 
supplied to the board through P8. The very top pin is the 
GROUND pin and the very bottom pin is the +5 volt supply. 
The speaker is connected via J6. The polarities of the speaker 
connector are shown on the overlay diagram. The serial connec- 
tor at P7 should be wired as discussed in Part 1. 


Double check 


Check all the soldering and orientation of the components. 
Check all the tag tantalums and electrolytics for their polarity. 
Check that you know which way the power connector is 
mounted. DON’T FORGET WHICH WAY IT GOES ON. AT $300 
EACH, NC4016 CHIPS AREN’T CHEAP. 

At this stage, you'll notice that we haven't installed any of the 
ICs. DON’T DO IT! Once again — don’t install any ICs at this 
stage. We have to perform a series of multimeter checks on vari- 
ous parts of the board prior to the installation of any of the ICs. 
And that’s where we'll leave it, until next issue. & 

View of the right hand end of the board 
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The new KENWOOD Wideband Receiver is a multipurpose receiver that covers the 5}00KHz-905MHz 
range. Its advanced features are made possible through the use of advanced microprocessor 
technology. 





Features Wideband Frequency Coverage (SOOKHz — 905MHz), including FM Stereo Broadcast and 
Multi-Channel Television Sound. 100 Easy-T o-Operate Multi-Function Memory Channels with 
Message Capability. 10-Band Programmable Capability. Keyboard Frequency Selection. Auto-Mode 
and Auto-Step Operations. Multi-Scan Function. Easy-To-Read Large LCD Display. Compact and 
Lightweight. Auto-Selectable Dual Antenna Terminals. Built-in speaker. Front-mounting phones jack. 
Easy-to-operate, illuminated keys. Accessory terminals are Line Out/Video Out/External Speaker 
Terminal. Squelch circuit for FM (narrow) mode. UP/DOWN Keys for VFO and memory channel. 


Specifications Frequency Range: 500KHz — 905MHz Mode: A3[A3E] (AM), F3[F3E] (FM) Circuitry: AM, 
FM(N) = Triple conversion system FM(W) = Double conversion system Sensitivity: AM (S+N/N = 10dB) = 
Less than 5 uV (BC band 10uV). FM (N) = 12dB SINAD less than 6uV (500KHz — 60MHz2) less than 3uV 
(60 — 905MHz). Operating Temperature: -10° - +60°C. Audio Output Power: 2W (at 8 ohms load 10% 
distortion). Current Drain: Less than 1A (audio power output 1W). Antenna Impedance: 50 - 300 ohms. 
Power Requirement: 13.8VDC + 15%. Dimensions: 180(W) x 50(H) x 158(D) mm. Weight: 1.5kg. 


KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. 
4E WOODCOCK PLACE, LANE COVE, SYDNEY, N.S.W. 2066. Ph. (02) 428 1455. 
YOUR DEALER BELOW WILL GUARANTEE SATISFACTION 


Further, beware of dealers not listed in this advertisement VIC. piaeiyeset PTY LTD. — 1064 CENTRE ROAD, SOUTH OAKLEIGH (03) 575 0222 
who are selling Kenwood communications equipment. EMTRONICS — SHOP 5 TO 7, 288-294 QUEEN STREET, MELBOURNE (03) 670 0330 
All Kenwood products offered by them are not BRIAN STARES — 1] MALMSBURY STREET, BALLARAT (053) 39 2808 
supplied by Kenwood Electronics Australia Pty. Ltd. SUMNER ELECTRONICS — 78 KING STREET, BENDIGO (054) 43 1977 
and have no guarantee applicable. TAS.: _ WATSONS WIRELESS — 72 BRISBANE STREET, HOBART (002) 34 4303 

N.S.W.: — EMTRONICS — 94 WENTWORTH AVENUE, SYDNEY (02) 211 0988 MARINE & COMMUNICATION — 19 CHARLES STREET, LAUNCESTON (003) 31 2711 
REG STOCKMAN COMMUNICATIONS — CNR BANOCKBURN ROAD & SHIRLEY STREET, INVERELL (067) 22 1303 V.K. ELECTRONICS — 214 MOUNT STREET, BURNIE (004) 31 7733 
WORMALD COMMUNICATIONS — 51 DENNISON STREET, HAMILTON, NEWCASTLE (049) 69 1999 @LD.: MITCHELL RADIO CO. — 59 ALBION ROAD, ALBION (07) 357 6830 
ROBERTSON ELECTRONICS — 62 DESMOND STREET, CESSNOCK (049) 90 7908 : EMTRONICS — 416 LOGAN ROAD, STONES CORNER, BRISBANE (07) 394 2555 
MACELEC PTY. LTD. — 99 KENNY STREET, WOLLONGONG (042) 29 1455 S.A. & N.T.: INTERNATIONAL COMMUNICATIONS SYSTEMS PTY. LTD. — 8 NILE STREET, PORT ADELAIDE (08) 47 3688 
ALEX JOHNSON — 19 BANKSIA STREET, O'CONNOR, ACT. (062) 47 9125 WA: — WILUS ELECTRONICS — 165 ALBANY HIGHWAY, VICTORIA PARK (09) 470 1118 
DX ENGINEERING — 158 GRANITE STREET, PORT MACQUARIE (065) 84 9922 BAY RADIO — 22 GRACE STREET, FERNDALE (09) 451 3561 


FRANK BOUNDY — USMORE (066) 86 2145 FORD ELECTRONICS — UNIT 19, 70 ROBERTS STREET, OSBORNE PARK (09) 242 1766 
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Philips’ Ausiralian 
cellular carphone a winner! 





Pp hilips’ FM9010 cellular carphone, developed by a joint 
Australian-Danish team, has not only won a contract to 
supply Telecom, but has won type-approval in Canada open- 
ing the way for this Australian product to be marketed there. 


Samples of the FM9010 cellu- 
lar carphone are being shipped 
to Philips Electronics Ltd in 
Canada so it can be introduced 


to major dealers and_ dis- 
tributors. 

Carl Acorn, manager for 
mobile radio with Philips 


Canada, says he is very impre- 
ssed with the performance of 
the unit and expects wide and 
favourable distributor accep- 
tance. 

Made at Philips’ Clayton 
plant in Victoria, the FM9010 
was launched onto the market in 
September last year. The first 
export orders were from New 
Zealand. 

When Telecom announced in 
1985 that its choice for the prop- 
osed cellular radio phone sys- 
tem would be the North Ameri- 
can Automatic Mobile Phone 
Service (AMPS), Philips did not 
have a product to the AMPS 
specification. 

New electronic design work 
was commenced at Clayton to 
meet the requirements, drawing 
on the company’s European 
experience in cellular radio. 

A small team of Australian 
engineers then went to Philips 
Denmark to further the design. 
Danish engineers, expert in the 
mechanical detail of mobile 








- specially 


phones, gave their assistance 
and the FMg9000 series was 
born. 

The FM9000 series makes 
extensive use of surface mount 
technology, allowing massive 
space reductions, essential in 
equipment such as this. Philips 
equipped _ their 
Clayton plant for SM manufac- 
ture. One of the FM9000 series 
is marketed as the Telecom 
‘Traveller’. 

The Clayton plant was made 
an ‘International Product Sup- 
ply Centre’ by Philips last year, 
and is now responsible for the 
design and manufacture of all 
AMPS-compatible phones 
made by Philips worldwide. 

As the AMPS system is used 
in Canada, Hong Kong, the USA 
and New Zealand, this opens a 
vast potential market for the 
Australian product. 


Packet radio 
satellite 
possibility 


n November 8, the US 
Amateur Satellite Corp 


(AMSAT) board of directors 
learned from Vice President of 
Engineering Jan King W3EGY, 
that it may be possible for 
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SUNSPOTS FAST RISING 


The latest report from IPS 
Radio and Space Services indi- 
cates that they are now almost 
certain that the solar minimum 
was passed in September 1986 
when the yearly smoothed 
sunspot number dropped to 
12.4. 


AMSAT to develop and provide 
an amateur packet radio satel- 
lite much more quickly than pre- 
viously thought — a project not 
scheduled until the 1990s, origi- 
nally. 

The AMSAT board responded 
by authorising an extraordinary 
program to take advantage of 
any one of several “target of 
opportunity” launches that may 
present themselves within the 


Portable 
microwave 
analyser 


ewlett Packard Australia 

has released a low-priced 
(for them) microwave spectrum 
analyser, the model HP 8592A, 
extending the company’s offer- 
ing of portable RF and mic- 
rowave analysers to four mod- 
els. 

The new analyser covers 50 
kHz to 22 GHz and sports an 
amplitude range from—109 dBm 
to +30 dBm. An internal pre- 
selector reduces multiple and 
image responses and a built-in 
“comb” generator enhances fre- 
quency accuracy to +2.7 MHzat 
22 GHz, HP claim. 


Sep Jan May Sep 

1988 | 1989 
Cycle 22 is well and truly 
under way and the sunspot 
number has risen strongly since 
late 1986, reaching a smoothed 

value of 24.2 by April 1987. 
There have been bursts of 
solar region growth in October 
1986, in April-May 1987, in July 
through September 1987 and 

again in October last year. 





next 24 months. 

Meanwhile, AMSAT North 
America has begun discussions 
with the University of Surrey to 
determine if a joint approach to 
the UoSAT-C project is possible. 


(Courtesy AMSAT Aust. News- 
letter) 


The unit weighs 15 kg and 
measures 213 x 366 x 406 mm. It 
comes with a tilt-bail carrying 
handle and an optional front 


panel cover for protection 
against moisture and impact. 
Three digital interface 


options — HP-IB (IEEE-488), HP- 
IL and RS232C provide full 
external programming capabil- 
ity. 

The HP 8592A is designed for 
field servicing of communica- 
tions equipment as well as lab- 
bench testing, manufacturing 
and electromagnetic radiation 


testing. 
Further details from Hewlett 
Packard, 31-41 Joseph St, 


Blackburn 3130 Vic. (03)895 


2895. ¥- 
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Component considerations 


In VHF and UHF construction 


Roger Harrison VK2ZTB 





When it comes to electronic construction where radio frequencies are 
involved, components sometimes don’t behave quite as you're used to them 
behaving at audio frequencies or dc. Hence, Ccomponenis used in circuits 
operating at very high or ultra high frequencies (VHF or UHF) either have to be 
carefully chosen for their characteristics or specially designed for the 


application. 


YOUR COMMON-OR-GARDEN passive components — resis- 
tors and capacitors — don’t quite behave as you'd expect once 
you put them in a circuit operating in the VHF/UHF range. A 
simple 100k ¥2 watt carbon film resistor begins to look like 
quite a complex little network at 50 MHz, misbehaving in 
strange ways at three times that frequency. Capacitors too, take 
on complex forms when used at VHF or UHF. Use the wrong 
type of capacitor in a particular application and it won't behave 
like a capacitor at all — more like an inductor! Then again, you 
can make it look like a short circuit of lower impedance than its 
value would dictate. And what about RF chokes — surely they’re 
made for RF use and should behave? Well, there have been 
occasions when I could have cheerfully throttled some I’ve 
come across! 

Active devices, too, require special packaging and lead termi- 
nation techniques at these frequencies in order not to hinder 
the advantages bestowed by the semiconductor device’s charac- 
teristics. 

The fabrication and encapsulation methods employed in 
making components add unwanted “stray” inductance and 
capacitance which affect the component's operation adversely 
or in unpredictable ways. 


Leads and lead length 


One of the main culprits in introducing unwanted strays is a 
component's leads and lead attachments. Now, a straight piece 
of wire has inductance. You're probably used to thinking that 
only coils have inductance — but remember they’re just straight 
pieces of wire wound up to take up less space! Yes, winding it 
into a coil provides more inductance than any other shape, but 
straight wires, strips or plates — all have a finite inductance, 
small though it may be. At VHF and UHE this inductance can 
have a major effect. 

Consider this: a 5 mm component lead length at 150 MHz 
represents 0.25% of a wavelength (which is 2 m). At 1 MHz 
(which is in the middle of the AM broadcast band), 0.25% of a 
wavelength (300 m) is 750 mm. Now, you wouldn't conceivably 
wire-up a broadcast tuner with components having leads that 
long (assuming you could get them)?; somehow you realise that 
that would be asking for trouble. Well, 5 mm lead lengths at 150 
MHz is sure asking for trouble! 

Components specially designed for use in VHF/UHF cir- 
cuitry employ a variety of techniques to reduce or eliminate 
leads or the effects of lead lengths. For printed circuit mounting 
components, leads can be reduced to vanishing point and by 
mounting the component directly on the copper track surface 
of a pc board — known as surface mounting. Indeed, the first sur- 
face mount components were developed specifically for VHF/ 
UHF applications. In some instances, the leads are made to 
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Accurate spiralled 
element carbon film 


form part of a transmission line in an effort to turn adversity to 
advantage. 


Resistors 


Modern ‘film’ resistors generally consist of a ceramic body with 
a thin film of resistive material deposited on it. Lead connec- 
tions are later attached and the resistance value set by cutting 
away some of the resistive material in a spiral. Carbon and a spe- 
cial metal are the common resistive materials used. 


Solder plated copper lead 








Standard color coding 


Conformal multi- 


Coating body 


i a Heat conducting ceramic 
substrate 


ots 
SANS 
BI. Ws 
ieee stn 


Welded termination 
Typical film resistor construction. 


Now, obviously, that spiral cut in the resistive material must 
act like a coil with a certain amount of inductance — only small, 
but an inductance nonetheless. The higher value resistors have 
a longer spiral and hence will exhibit more ‘self inductance’ 
than lower value resistors. 

The resistive material used for metal film resistors can be 
deposited in extremely thin layers of quite high intrinsic resis- 
tance, much thinner than carbon film. Hence, the higher value 
metal film resistors will exhibit less self inductance than equi- 
valent value carbon film types. 

Typical self inductance values for common film resistors 
vary from a fraction of a nanohenry to tens of nanohenries. The 
lead attachment will contribute a little capacitance that is effec- 
tively in parallel with the (inductive) resistance. Hmmm, it’s 
starting to look like a parallel-tuned circuit (but a bit lossy, due 
to the resistance). The resistor’s leads will also add a little 
inductance, depending on the length. 


Carbon film resistors up to several thousand ohms are usable 
up to 200 MHz, providing the leads are kept to no more than 2-3 
millimetre. Metal film resistors up to 10k or so are usable up to 
the 400-500 MHz region, depending on individual construc- 
tion. What's more, they’re a lot less noisy than carbon types and 
are recommended in low noise applications (like in receiver 
front ends). 
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A resistor doesn’t look too much like a pure resistance when 
you take its construction into account at VHF. 


Surface mount ‘““MELF” resistors are cylindrical in shape and 
have no leads, just tinned “caps” at each end. Leadless “chip” 
resistors are box-like with metal plating at each end. The self 
inductance of MELF and chip resistors is some 10 to 1000 times 
less than common film resistors. Nice, if you can get them, but 
they aren't an off-the-shelf item at electronics retailers (— yet). 


Capacitors 


Capacitors come in a whole host of construction styles. The 
construction and the leads of all capacitors form an inductance 
which is effectively in series with the capacitance of the compo- 
nent. The combined effect forms a series resonant tuned circuit. 
The self resonant frequency of this tuned circuit, being mainly 
dependent on the length of the leads, the particular construc- 
tion and the way the capacitor is mounted. 
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Capacitors, too, don’t look much like a pure capacitance once 
you consider the characteristics at VHF. 


Common ‘greencaps’ consist of a plastic film having a film of 
metal deposited on both sides, with leads attached, wound up 
and encapsulated. That makes it pretty inductive. The self 
resonant frequency of a 1 nF greencap with 5 mm long leads is 
typically 60-65 MHz. A 10 nF greencap has a self-resonant fre- 
quency around 15-18 MHz with 5 mm long leads, a bit over 20 
MHz with 1 mm long leads. Forget greencaps at VHF — except, 
say, for values 1 nF (1000 pF) and below used as bypasses in the 
lower VHF region below 80 MHz. 

Modern miniature metallised polycarbonate and polyester 
film capacitors. (MKPs and MKTs) do somewhat better in this 
regard, particular the “radial lead” types manufactured specifi- 
cally for vertical mounting in a pc board. Typically, a 10 nF 
MKP or MKT has a self resonant frequency around 20 MHz, 
mounted such that the thickness of the board substrate deter- 
mines the lead length (1.6 mm on commonly used pc boards). 

Ceramic capacitors generally comprise a small ceramic plate 
(disc or square) with metallisation on both sides. Leads are 
attached to the metallisation. Higher capacitance ceramics may 
have several plates stacked with the alternate metallisation 
layers connected together. 

This sort of construction makes for pretty low self induc- 
tance, typical values being below 10 nH. A commonly available 
100 pF disc ceramic with 1 mm leads will typically resonate 
around 200 MHz. The common 5 mm diameter 1 nF disc 
ceramic will typically resonate around 80-90 MHz with 1 mm 
long leads. Miniature plate ceramic capacitors, such as the 
Philips 2000 series, have self resonant frequencies well into the 
VHF range (depending on value), much higher than disc 
ceramics. 
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Construction of a plate ceramic capacitor (courtesy Philips). 


Tubular ceramic capacitors are rare these days, except as 
“feedthrough” capacitors, most often used in bypass applica- 
tions. These comprise a ceramic tube with metallisation depo- 
sited on the inside and outside. A flange is soldered to the out- 
side, for soldering the capacitor to a shield, chassis or 
groundplane. Some types have a screw thread and nut arrange- 
ment so they can be bolted down. Connecting lugs at either end 
provide connection through the body, hence the name “feed- 
through”. 
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Construction of a typical solder-in type feedthrough capacitor. 
Pictures of a solder-in and a bolt-in type are shown alongside. 


These capacitors are used to bypass leads that pass through a 
shield or chassis. Typically, a 500-1000 pF feedthrough will 
have a self resonant frequency, depending on its construction, 
of between 250 and 500 MHz. 

Leadless ceramic capacitors were among the first surface 
mount components developed. Generally known as “chip” 
capacitors, they have no leads. They simply consist of a ceramic 
body with metallisation planes through it, alternate planes 
being connected by metallisation on the chip ends. 

Chip capacitors are tiny rectangular or square shaped objects, 
with metallised ends and measuring around 2 x 1 mm, or even 
smaller! Their self resonant frequency is rarely a consideration, 
except with the higher values (above 470 pF) and larger sizes. 
Typically, self resonant frequencies of chip capacitors lies in 
the hundreds of megahertz to 1000 MHz (1 GHz) range. Their 
upper frequency of operation is limited by their geometry creat- 
ing serious impedance “mismatches” when used as part of a 
transmission line on a pc board (known as “microstrip”’). 


Circular-type chip capacitors are seen, rather like ‘naked’ 
disc ceramics. They have metallisation on the two faces of the 
disc and were principally developed for UHF TV tuner applica- 
tions. 
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Construction of a ceramic multilayer chip capacitor. 
(From SFE, courtesy J.A. Severn). 


Unlike you'd expect, chip capacitors are generally not expen- 
sive. They may cost more than greencaps or disc ceramics, but 
are generally cheaper than many electrolytics. Also, chip caps 
will withstand considerable RF currents, despite their small 
size. Most values over 10 pF will withstand over an amp at 400 
MHz — that’s over 50 W ina 50 Ohm system. 
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Chip capacitors compared to a match-head. 


Mica capacitors, though as old as the hills, offer a low induc- 
tance construction. Mica is a naturally occurring mineral that 
separates into very thin leaves. Mica capacitors consist of metal 
foils separated by thin leaves of mica, the alternate metal foils 
are connected to form the plates of the capacitor. Some types 
have metallisation deposited on the mica leaves and intercon- 
nected in the same way. 

“Dipped” mica capacitors, widely used in RF applications, 
have the plate foils soldered or crimped to a lead and the assem- 
bly dipped in an epoxy encapsulation. Typically, these have 
self inductances in the nanohenries to tens of nanohenries 
range. A 100 pF dipped mica capacitor with 5 mm long leads 
may resonate around 120-130 MHz. 

Metal-clad mica types, rather than leads, have an encircling 
metal clamp which not only holds the assembly together, but 
provides connection to one set of plates, too. The other set are 
brought out to a heavy tag. They are meant for surface mounting 
on a pc board or soldering direct to a chassis. Typically metal 
clad micas have self-inductance values under 1 nH and a 200 
pF value might have a self-resonant frequency around 500 
MHz. They can withstand tens of amps of RF current and rela- 
tively high voltages and are often employed in VHF/UHF RF 
power amplifier applications. 
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This illustration shows two metal-clad mica capacitors used in 
an RF power amplifier (right). A third, just soldered to the 
board, is shown at left clearly showing the metal body (one 
connection) and the tag (the other connection). 


“Button” and “disc” mica capacitors are also produced, but 
rarely seen these days, so-called because of their shapes. They 
have very low self inductance values and self resonant frequen- 
cies in the upper UHF region. 

In bypass applications where a circuit operates at a single fre- 
quency or over a narrow range of frequencies, it is possible to 
achieve a more effective bypass by using a capacitor at or near 
its self resonant frequency where that corresponds to the fre- 
quency of operation. With leaded capacitors, cutting the lead 
lengths so that it resonates at the desired frequency is a handy 
trick. When using capacitors in a tuned circuit, it is wise to 
ensure that its self resonant frequency is at least three to five 
times higher than the frequency of operation. 


RF chokes 


By definition, RF chokes are used to prevent (hence, ‘choke’) 
the passage of RF energy while allowing dc or lower frequency 
signals (e.g: audio) to pass. Principally, RF chokes are used in 
decoupling applications. 

As youd expect, they comprise a coil. Depending on the 
inductance required and the application, RF chokes for VHF/ 
UHF applications are generally solenoid wound and may con- 
sist of one to several layers wound on a bobbin former. This may 
be an insulator or a magnetic material (ferrite or powdered 
iron), depending on the inductance value required. Simple air- 
wound coils are also used as RF chokes. 

Commercially-made RF chokes are generally available in val- 
ues from around 100 nH (0.1 uH) to 200 uH or so. Values below 
10 uH are generally wound on a non-magnetic bobbin, or air- 
wound and encapsulated. Powdered iron and ferrite bobbins 
are used for chokes between 5 uH and 100-200 uH. 


A variety of stripline opposed-emitter (SOE) transistor 
packages, generally used with RF power transistors. This 
construction is essential at VHF and UHF to reduce lead 
inductance as well as to physically and electrically interface to 
pc board transmission lines used in circuits at these 
frequencies. 





The self capacitance of the construction effectively places a 
capacitance in parallel with the inductance. Some resistance a 
will be apparent also, effectively in series with the inductance. | Ni 
All this makes for quite a complicated network. 

RF chokes will exhibit two primary resonances — a series and 
a parallel resonance. The impedance of the choke rises with fre- : 
quency until the parallel self resonance is reached, after which 
it falls. The choke will appear inductive up to this point, capaci- 
tive immediately after it. The impedance continues falling until 
the series resonance is reached. These cycles of parallel reso- 
nance/series resonance etc, repeat with increasing frequency, 
the overall impedance falling after the initial cycle. 

RF chokes should not be used within + 20-30% of their series 
resonance, nor more than about 1.5 times that. They exhibit 
their greatest impedance around their parallel resonant fre- 
quency — but watch out this doesn’t fall close to any other fre- 
quencies encountered in a circuit. The lower the self capaci- 
tance of a choke, the higher its self resonant frequency and thus 
the broader the range over which it can be used. 

Naturally, RF chokes have a limit to the amount of direct cur- 
rent they can pass, and this should always be kept in mind. 
Manufacturers specify a maximum dc current for their chokes. 

RF cokes are generally meant to have a low Q. Some types are 
wound on a low value resistor in order to deliberately obtain a 
low Q.One type of RF choke often seen in VHF applications 
comprises a length of wire wound through a number of holes 
running longitudinally in a small, cylindrically-shaped piece 
of ferrite. This achieves a low Q, relatively high inductance 
with low self capacitance that is effective over a very broad fre- 
quency range. 


Semiconductors 


The packaging of semiconductors intended for VHF/UHF appli- 
cations is important. A wide variety of packages have been 
developed, primarily intended for surface mount applications 
and physical/electrical interfacing to-pc board transmission 
lines. 

The ‘X’ pack, and its derivatives the ‘macro-X’ and ‘micro-X’ 
packs, are commonly employed with small signal devices, 
where the chip is encapsulated in a small circular plastic or 
ceramic ‘slug’ having four flat leads coming out the sides so that 
the device mounts flat on a pc board, with a hole beneath the 
central bead. The leads clearly form a cross, or X, hence the 
name. The ‘T’ pack is similar, only it has just three leads. 

With RF power transistors, and some small signal devices, 
the “stripline opposed-emitter” (SOE) package is used. A 
“stud” of ceramic holds the chip, with broad, flat copper leads 
radiating from it, two opposite each other being the emitter con- 
nection. This considerably reduces the emitter lead inductance 
which would otherwise severely affect performance. A 
threaded bolt or a flange arrangement on the bottom of the pac- 
kage serves to secure it to a heatsink. 

Conventional TO-series plastic or metal-can packaging is OK 
well into the UHF region, provided leads are kept as short as 
practicable. a, 


MICRO-X PACK , «4 


MACRO-T PACK 








MACRO X-PACK 


These ‘X’ and ‘T’ packages are used with small-signal VHF and 
UHF devices, the central ‘slug’ being just a few millimetres 
across. The flat leads reduce lead inductance and physically 
and electrically interface to pc board transmission lines also, 
similarly to the SOE packages. 
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“RADFAX”, a program for 


IBM PCs and compatibles to 
use with our Listening Post 


Jamye Harrison 


At last, it has arrived!; software for the IBM PC and compatibles to use with our 
popular Listening Post project (AEM3500, July 1985). Now IBM-PC owners can 
have the pleasure and practicality of being able to receive, display and 
printout Morse, radioteletype and radio facsimile transmissions courtesy of the 
patience, perseverance and genius of reader, Michael Delahunty. 


THIS ARTICLE serves not to go over details of constructing the 
AEM3500 Listening Post project, which featured in our first 
issue, but to outline the operation of the software and the neces- 
sary computer hardware requirements to receive radio trans- 
missions of Morse code, radioteletype (RTTY) and radio fac- 
simile (FAX) with your IBM PC or compatible. 

Firstly, the hardware requirements. You will need a com- 
pleted Listening Post project, a shortwave receiver capable of 
stable single sideband (SSB) reception, the software (dubbed 
“RADFAX”) and — as a minimum — a PC or compatible compu- 
ter configured like so: 


@ IBM PC or PC/XT or close compatible running PC DOS 2.10 or 
later or MS DOS 2.1 or 3.1, fitted with a colour graphics adaptor 





MENU & FUNCTION LAYOUT 






RECEIVE WINDOW 







RE-ALIGN WINDOW <->; 
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N <----> MAGNIFY WINDOW 








PRINT SUB-MENU 





FILES SUB-MENU 





SETTINGS SUB-MENU 





TELETYPE & MORSE 





EXIT TO. DOS 





RECEIVE MENU 


AUTO -START ON PHASE 
<B> BEGIN RECEIVING 





<B> BEGIN AGAIN 






RE-ALIGN FAX LEFT & RIGHT ARROWS 
HOME & PGUP KEYS 


<Q> QUIT 






<V> VIEW FAX 
MAGNIFIED VIEW 






VIEW & MAGNIFY MENU 
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- 3 > CHANGE BUFFERS 





NUMERIC KEYPAD KEYS 
<E> ERASE BUFFER 

<I> INVERT BUFFER 
<W> WASH BUFFER 

<U> TURN UPSIDE DOWN 
SETTINGS SUB-MENU <Q> QUIT 





PRINT SUB-MENU 






FILES SUB-MENU 
















TELETYPE & MORSE SUB-MENU 





RE-ALIGN MENU 


ARROWS KEYS 
SPACE BAR 


EXIT TO DOS 
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(CGA) and a conventional joystick port at either 200 or 300 hex, 
and at least 512K of RAM. 


Clearly, you only need a what would be described as a ‘base 
level’ machine. The program is specifically configured for 
machines running at 4.77 MHz and/or 6.667 MHz (“‘turbo” XT); 
software adjustments are incorporated to compensate for differ- 
ing clock speeds and RADFAX can be adjusted to work even on 
an AT or AT clones running at 8.00 MHz or 10.00 MHz. The 
program requires at least 256K of RAM, plus whatever the DOS 
uses to run. 

To print the decoded transmissions, you will need an IBM or 
Epson double-density dot-matrix printer, such as the FX/MX/ 
LX series, or an Epson-compatible, such as the Star Gemini 10, 
Brother M1109, C.Itoh Super F+ III, etc. 

The Listening Post hooks into the computer’s joystick con- 
nector as follows: 


@ The ‘RTTY/FAX’ output connects to pin 2 (bit 4) 
e The ‘MORSE’ output is connected to pin 7 (bit 5). 
e The ‘+5 V’ input is connected to pin 1. 

@ The ‘GND’ (0 V) is connected to pin 4. 





rod Lb Es MEN U 





SAVE FAX BUFFER IN A DISK FILE 
FASTER AND SMALLER SAVE OF FAX BUFFER 


LOAD FAX BUFFER WITH A DISK FILE 





SAVE TELETYPE & MORSE BUFFER 


<A> <B> <C> CHANGE DISK DRIVE 


<A> AUTO - START ON PHASE 


<C> CLEAR SCREEN & BEGIN 


<D> DIRECTORY 
<R> RUN A COMMAND FILE 
<Q> QUIT TO MAIN MENU 


Poe. NT H.EN UV 


Suitable for IBM, Epson MX/FX/LX80, Star Gemini 1 


a SMALL FAX PRINTOUT 


<2> LARGE SIDEWAY FAX PRINTOUT 








<3> PRINT TELETYPE & MORSE BUFFER 








<Q> QUIT TO MAIN MENU 
Press any key to stop during printing 



























The software 


Now, the software. The RADFAX program, as it is called, was 
written by reader Michael Delahunty, of New Farm in Brisbane, 
and offers many features not seen before in any previous Listen- 
ing Post Software packages. What makes the RADFAX program 
exceptional is the features it provides above that of just receiv- 
ing and decoding a FAX, RTTY or Morse transmission. Unlike 
the previous software we've published for the Listening Post, 
RADFAX is quite a large program comprising several files, the 
main file being the best part of 20 kbytes long, which is imprac- 
tical to publish as a listing. Hence, we are making it available on 
disk in a similar manner to the earlier Listening Post programs. 
Details for obtaining it are given at the end of this article. 


RADFAX exploits well the graphics handling and memory 
facilities of the PC and compatibles, particularly useful in the 
FAX mode. FAX pictures received can be displayed 
immediately on-screen, you can magnify or invert the display, 
or the picture can be ‘cleaned-up’ to reduce noise interference. 
Received transmissions can also be saved to disk and later 
loaded again. High resolution hard copy of received FAX pic- 
tures can be dumped to the printer. 

For reasons that will become apparent shortly, the program 
cannot be run in any multi-user or multi-tasking environment 
as RADFAX thinks it owns all the available memory. In addi- 
tion, it cannot be operated with any memory resident 
(‘background’) programs (e.g: Sidekick, Alarm etc) as they 
upset timing for the FAX program and clash with RAM space 
used by the program for buffers. In any case, such programs are 
unnecessary while the computer is used for the purposes RAD- 
FAX provides. 


Operational features 


The program is menu driven, making operation simple and 
relatively foolproof. All the necessary commands are usually 
displayed on screen and the various functions of the program 
accessed through different menus. The various program menus 
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Sample FAX printout from RADFAX. Photo-reduction doesn’t 
do justice to the resolution obtained. 


are reproduced here. 


Any received signals are held and modified in a number of 
different buffers. FAX transmissions are serviced by three sepa- 
rate buffers, allowing three different pictures to be held in mem- 
ory at any one time. Morse and RTTY transmissions are hand- 
led in a separate RAM buffer to that of the FAX buffers. 


FAX facilities 


Once a FAX picture has been tuned on your receiver, the BEGIN 
or AUTO-START commands — selected using the B or A keys, 
respectively from the MAIN menu — will commence reading in 
a FAX signal from the Listening Post. The BEGIN function com- 
mences reception immediately while the AUTO-START com- 
mand will wait to be triggered by a phasing signal (part of the 
FAX transmission) first. The BEGIN function is useful when 
“fiddling” around, while AUTO-START is good for unattended 
or otherwise ‘hands-off’ operation. 

It is always best to use the AUTO-START option if possible as 
this correctly aligns the incoming picture on the screen. How- 
ever, if the BEGIN command was used then a mis-aligned pic- 
ture can be aligned using the RE-ALIGN window. 

The VIEW & MAGNIFY menu allows you to view the stored 
FAX picture on the screen and perform a number of operations 
with the picture. Whilst viewing a picture, pressing the M key 
will magnify the picture approximately twice its original size. 
The cursor keys are then used to move the display around so 
that all parts of the picture can be seen. This may seem a draw- 
back, but, using this method means that you are not limited to 
just the size of your screen and a FAX picture may be displayed 
at full resolution, enabling you to examine fine detail. 

The I key toggles the picture between black on white (nor- 
mal), or white on black (inverted). The features on some FAX 
pictures are more clearly viewed when inverted. 

An interesting feature of the software is the ‘““wash” function. 
Pressing W while viewing a picture cleans-up a poorly received 
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Sample Morse printout from RADFAX. Note the # characters 
which means an unrecognisable character has been received 
and the ~ characters showing “short” spaces. The signal sent 
here is a “channel occupying” call. 


FAX picture that may be smeared with noise. This enhances the 
image quite a lot, improving readability. The U key, as can be 
seen from the reproduced menu, turns the received FAX pic- 
ture upside-down. This sometimes helps in viewing particular 
pictures, especially polar or hemispheric (half Earth) views. 

RADFAX provides a number of buffers for FAX operations. If 
you have 640K of RAM in your computer (and no memory resi- 
dent programs installed) then three buffers are available to work 
with. Each buffer is capable of holding 1200 lines of FAX at 120 
bytes per line — i.e: each buffer has a capacity of 144K. The main 
menu prompt will indicate what your maximum choice will 
be. 

A normal FAX picture is about 1000 lines long, so there is 
spare capacity. You change buffers from the main menu by pres- 
sing a number key (those above the QWERTY keys, not the 
numeric keypad). The present buffer is displayed at the bottom 
left hand side of the main menu. 

The SETTINGS sub-menu allows you to setup the paramet- 
ers for FAX reception. You can set the lines/minute (LPM) 
parameter to a value ranging from 60 to 360 at 30 lines/min. 
intervals for the PC’s standard 4.77 MHz clock, and to 60, 90 or 
120 lines/min for a 6.667 MHz clock rate. The number keys are 
used to select the appropriate FAX reception rate. These can be 
re-assigned if you wish. 

In addition, this sub-menu provides two functions called 
DELAY and FINETUNE which provide adjustment of approp- 
riate software timing loops allowing you to compensate for dif- 
fering clock speeds or any memory resident programs that inter- 
fere with FAX reception through increasing the amount of inter- 
rupt processing done, resulting in “leaning” FAX pictures. If 
youre using one of the “turbo” XT or AT compatibles, or an 
IBM AT, you can get correct FAX reception by compensating for 
the higher clock speed using the DELAY and FINETUNE 
facilities. 

Also from the SETTINGS sub-menu, you can change the 
number of FAX picture lines saved in a buffer, between a 
minimum of 600 lines and a maximum of 1200 lines, using the 
‘+’ and ‘—’ keys. 

All changes made under the SETTINGS sub-menu can be 
saved to disk in a special file which automatically reloads them 
when next you start-up the RADFAX program. 


RTTY and Morse 


Radioteletype and Morse code reception are selected from a 
sub-menu (U). From this sub-menu, pressing the B key will 
start the process of decoding Murray-Baudot code used in 
RTTY transmission. You can select the usual “letters shift’, ‘“fi- 
gures shift” plus options like “unshift on space” which toggles 
off and on the letters/figures shift when a space is received. 

Pressing the A key allows reception of 7-bit ASCII code trans- 
missions with either one or two stop bits (toggled by the S key). 

When RTTY or ASCII transmissions employ inverted shift, 
the I key toggles a software “invert data” switch, permitting cor- 
rect decoding. 

The incoming baud rate, on both RTTY and ASCII, is 
selected from the number keys and the baud rate indicated on- 
screen. Nine rates are available, including all the common/ 
popular ones. You can clear the screen during reception by 
pressing the C key, and you can quit to:the sub-menu by pres- 
sing — you guessed it, Q, 

Morse code reception is effected with the M key from this 
sub-menu. As both machine-sent and hand-sent Morse is 
encountered, the dot/dash ratio and sending speeds can vary 
widely. If you’re getting incoherent garble on-screen, you can 
“look” at the incoming Morse using the L key. This allows you 
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NOTANT QUE LE PEUPLE ET LES JEUNES ET ELEVEZJ D.)9$,3 
LUTTENT POUR LE DEVELOPPEMENT D'ENSEMBLE DU PAYS ET LA 
SECURITE EN EUROPE ET LA AIX MONDIALE SOQS LA DIRECTION DU 
PARTI OUVRSDZG4?4 FBMLONAIS AYAOE A SA TETE LE RESPECTE 
CAMARADE WOJCIECH JARUELSKI. 


= REPLYING TO QUESTIONS, THE SOVIET FOREIGN MINISTRY SPOKESMAN 
ZSAID THAT THE GENERAL SECRETARY OF THE CPSU CENTQAL COMMITTEE 
ZWOULD ADDRESS THE CELEBRATION SESSION WITH A REPORT ON THE 
HISTORICAL PATH COVEREKLTHEVUIET UBUFB JRLPRESSING 

WPROBLTMS % SOVIET SOCIETY AND KEY INTERNATIONAL PROBLEMS. 


Top: a sample RTTY printout —- in French. 

Bottom: English RTTY transmission from one of the 
international news services. Poor reception with interference 
produces the garble seen in the text. 


to adjust the decoding parameters to get sensible text. 

The program provides indications of incomplete reception; 
# characters indicate an unrecognisable character has been 
received, while * characters are a symptom of “short” spaces 
and lots of “spaces” indicates long spaces between dots and 
dashes. 

You can capture Morse, RTTY and ASCII transmissions in a 
30K buffer (in ASCII form). This is separate to the FAX buffers. 
You can scroll through the contents of this buffer as you wish, 
print the contents, save them to disk, or erase them. 

Provision has been made to tell the program the machine's 
clock rate so that it operates correctly. Clock rates of 4.77 MHz, 
6.667 MHz, 8.00 MHz and 10.00 MHz are provided for so the 
RTTY-Morse facility will operate with “turbo” XTs and ATs. 


Other functions 


A number of options may be selected from the PRINT sub- 
menu. Referring to the reproduced menu, 1 will rapidly print 
out a small print of your FAX picture, 2 outputs a large picture 
to the printer, rotated 90 degrees, and 3 outputs the contents of 
the RTTY and Morse buffer. 

A small FAX printout is often useful for quick check-plots, 
using only one-third the resolution of the original picture. 
Either a small or large, or normal or inverted printout will be 
reproduced according to their state in the memory buffer, i.e: if 
you have inverted your picture you will get a white-on-black 
picture reproduced on the printer. 

From the FILES sub-menu a directory of the current disk can 
be displayed, buffer contents saved to a diskfile and pictures 


"loaded from disk. 


Summary 


As you can see, it’s quite a comprehensive program, loaded 
with features — and all the options and functions haven’t been 
covered here! Because of the flexibility and huge variety of 
facilities offered, the author has compiled a small “operations 
manual” to accompany the program. 

You can order a copy of RADFAX through our software ser- 
vice. It costs $29.95, including sales tax, post and handling. Just 
send us a 360K 5.25” disk, already formatted, and include a 
cheque, money order or your credit card details, to: RADFAX, 
PO Box 507 Wahroonga 2076 NSW. We’ll have the program 
copied to your disk and return it, along with a copy of the “oper- 
ations manual”’. 

Complete kits for the AEM3500 Listening Post are obtainable 
from Jaycar stores in Sydney, Brisbane and Melbourne, from All 
Electronic Components and Ritronics in Melbourne, from 
Eagle Electronics in Adelaide and from Altronics in Perth. The 
circuit is very simple, based on the XR2211 phase-locked loop 
IC, and takes but an afternoon to construct. If you have a well- 
stocked workshop, or are keen enough to gather your own com- 
ponents, we can supply a pc board, all instructions and the 
software on your disk for a total cost of $37.95. Just ask for the 
“RADFAX package”. & 
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QUALITY AUSTRALIAN MODEMS AT LOWER PRICES 








New Model - New Price 
Don’t buy imported/unsupported  . 
modems when Australian designed and] 
manufactured models cost less. a 7 Mw 
Compare the features - look at the <=... ~ 
value. _ 
(12 month extended warranty on both 
Megamodems) i : S 
Specifications: _—————rrrr—“‘é=é#EeCR®’” 
Speeds 300 Baud Full Duplex - both models oe 
1200/75 for VIATEL - model 123 
1200 Baud Full Duplex - both models 
Data Standards V21, V22 - both models 


V23 - 123 model only 
Command Set Hayes with extensions 


Interface CCITT V24 (RS232) 

Data Format Asychronous 

Power Consumption<2 watts 

Size 27(H) x 120(W) x 157(D)mm 
Indicators 8 LEDs 

intemal Diagnostic Loop Back 


height. Make full use of all your 


Same features as the Megamodem but expansion slots. 
plugs into the expansion Bus of your IBM Use Com] or Com2. 
or compatible. Will run with almost all communication 


1/2 card will fit any slot as it is the correct packages. 


Australia’s top selling modem now offers 
even more. You get: 

Reliability. State of the art digital filters for 
reliable data transfer, even on noisy lines. 
The Expansion Bus. An Avtek exclusive. 
Developments can be plugged straight in. 
Total Flexibility. Both 300/300 and 1200/75 
(Viatel) at the flick of a switch. 
Autoanswer as standard. A reliable and 
instant “ring detect” circuit is completely 7 
independent of the strength of the ring. ue 


leader in the 
value stakes! 


Superb performance for those on a limited 
budget. The Minimodem Il offers the same 
digital filtering and error correction as the 
Multimodem but at a much lower price. Full 
300/300 baud and 1200/75 baud (Viatel ee 
standard) are provided at lower cost than 

some 300 baud only modems - check for value |] 

and you'll find Mininmodem wins every time. “4 agama meses 


We also stock a large range of RS232 cables and software.Please phone for further details. 


VIEK 


Ey BPO Box 651 LANE COVE NSW al 
Telephone: (02) 427-2177 Facsimile: (02) 428-2995 amore) i 
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PROFESSIONAL PRODUCTS NEWS | 








digital ‘scope 





ektronix has released a new portable 300 MHz digital oscil- 

loscope featuring automatic setup and measurement sequ- 
ence capabilities, and at the same time dropped the price on 
their popular 2430A digital ‘scope. 


The new portable, model 
2432, also boasts 100 megasam- 
ples/sec capability, plus dual- 
channel acquisition, 2 ns glitch 
capture, full programmability 
and 8-bit vertical resolution. 

With Autosetup, unknown 
signals can be captured and dis- 
played with the push of one but- 
ton. Tektronix say this feature 
automates and _— simplifies 
setups for measurements such 
as rising edge, falling edge, 
pulse width and period. 

With the 2432’s Autostep 
facility, you can build-up and 
run measurement sequences — 
with or without acontroller. The 
test sequence is built up using 
menu-selected functions, knob 
settings and changes, etc — com- 
plete front panel setup, stage by 
stage fora test sequence. In addi- 
tion, test sequence facilities 
include wait, print, self-calibra- 
tion, self-test and repeat com- 
mands. 


The Autostep sequences can 
be uploaded to a controller via 
the 2432’s GPIB port for execu- 
tion or storage, and they can be 
cross-loaded to another ‘scope. 


The 2432 can simultaneously 
display up to 20 single-channel 
parameters in one “snapshot” 
of a display using the unit’s 
Waveform Parameter Extraction 
facility. Measurements include 
amplitude, frequency, risetime, 
falltime, pulse width and prop- 
agation delay. 


A pass/fail test decision, dub- 
bed “Save On Delta”, is also 
included for automated, unat- 
tended testing. 

Full details from Tektronix 
Australia Pty Ltd, 80 Waterloo 
Rd, North Ryde 2113 NSW. 
(02)888 7066. 


New MD for 
Schiumberger 


eading CAD/CAM and auto- 

mated test equipment 
supplier, Schlumberger Sys- 
tems Australia, has Appointed 
30-year old Philip Andrews as 
Managing Director.. 

Andrews’ was _ transferred 
from Singapore, where he was 
in charge of operations for the 
ASEAN countries. 

He has been with Schlum- 
berger for five years, three being 
spent in Singapore. Andrews 
holds a degree in Electronics 
and Communications, and 
started as an automated test 
equipment (ATE) design 
engineer and has given many 
papers on the subject at interna- 
tional conferences. 


The Dynamite 
solution 


merican Valley Interna- 

tional has released a com- 
pressor/limiter/expander/gate, 
dubbed the “Dynamite”, which 
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Tek releases portable 


they claim was not only 
designed to perform these mul- 
tiple tasks, but to do each func- 
tion better than dedicated pur- 
pose instruments. 

The Dynamite offers two 
channels, each capable of per- 
forming 18 operating modes — 
including the basic ones of com- 
pression, limiting, expansion 
and noise gating. It may be 
coupled for stereo operation, 
also. 

External input allows the 
Dynamite to be used for vocal 
stressing, frequency conscious 
noise gating and voice-over 
applications, as well as curing 
such problems as “loose” drum 
sounds, track leakage, etc. 

The Dynamite has balanced 
inputs and will interface cor- 
rectly to low level, high impe- 
dance devices. Further details 
from Karl Seglins, Amber 
Technology, Unit B, 5 Skyline 
Place, Frenchs Forest 2086 
NSW. (02)975 1211. 


“Pyropen” 
cordless iron 


ccording to the George 
Brown Group, demand has 
forced them to purchase Wel- 





ler’s entire allocation of Pyro- 
pen Junior butane operated sol- 
dering/brazing irons for 
Australia out to June this year. 





Toroidal tranny 
Telecom 
approved 


ydney-based importer and 
distributor Electromark can 
now supply the popular ILP 
toroidal transformers in a con- 
figuration which is Telecom 
approved. 
These transformers are simi- 
lar in output characteristics and 
size to the standard range of 


STEEL DISHED 
WASHER 


OUTER 
INSULATION 


SECONDARY 
WINDING 


INSULATION 


PRIMARY 
WINDING 


more than 150 types which are 
stocked by Electromark. 

The new trannies are built 
meet AS 3108 primary to secon- 
dary insulation standards pro- 
viding 3.5 kVac isolation. The 
secondary windings provide 
insulation up to 5000 Vac, 
according to Electromark. 


Further details from Elec- 
tromark Pty Ltd, PO Box 184, 
Mortdale 2223 NSW. (02)570 
7287. 










NEOPRENE 
WASHERS 





The Pyropen Junior features 
three temperature ranges of 
approximately 200-450 degrees 
(Celsius) for soldering, a “hot 
blow” of 430 degrees C and 
“Torch” feature of about 1300 
degrees C maximum. 

The Pyropen is small (170 
mm) and lightweight. The 
longlife tips last 10 times longer 
than conventional tips, accord- 
ing to Weller. Quick refills are 
available with the Weller BR200 
Butane aerosol. 

George Brown have the Pyro- 
pen Junior available at an intro- 
ductory offer price of $71.82 
(plus sales tax if applicable). 

Contact your nearest George 
Brown Group outlet, or the 
George Brown Marketing Divi- 
sion, 456 Spencer St, West Mel- 
bourne 3003 Vic. (03)329 7500. 


Shure b’cast 
cartridges 


hure Brothers of America 

recently released three new 
phono cartridges designed 
specifically to withstand the 
rigours of professional radio 
use. 

Known as the Shure BC 






BC70 


Series, the BC70, BC80 and 
BC90 are, Shure assure us, a 


new generation whose lineage 


boast the famed Shure V15 
Series and the _ professional 
SC35C cartridges. 

These cartridges _ boast 
unparalleled ruggedness, Shure 
claim, to withstand constant 
backcueing, and deliver high 
fidelity sound. 

A “uniquely engineered” cue 
guard design stabilises the 
stylus shank and prevents it 
from bending backwards or 
snapping off when backcueing. 
A high stiffness stylus shank is 
employed to ensure stability 
and longevity in heavy duty 
use. 





BC80 


A wraparound stylus grip 
limits lateral stylus movement 
(another Shure exclusive, we're 
told), helping prevent acciden- 
tal damage to the stylus should 
the tonearm be dropped on or 
slid across the record. 

As stylii inevitably wear out, 
Shure has packaged each BC 
Series cartridge with two 
replacement stylii in addition 
to the one mounted in the car- 
tridge. 

A range of tracking forces, 
stylus geometries and mount- 
ing styles is offered with each 
cartridge. The BC80 and BC90 
track from one to 1.5 grams and 
have elliptic stylus tips. The 
BC80 is P-mount, the BC90 a 





BC90 
half-inch mount. 
The BC70 tracks from 2.5 to 


3.5 grams, has a spherical stylus 
tip and a half-inch mount. 


Full details from the Austra- 
lian agents, Audio Engineers 
Pty Ltd, 342-344 Kent St, Syd- 
ney 2000 NSW (02)29 6731. & 





For information ‘about 
multiple sclerosis 


please contact the MS Society. 





HAVE YOU MISSED OUT? 


JULY 1986 


OCTOBER 1986 


Satellite FAX Decoder (3503) 
Code-to-Speech Synth. (4505) 

1 GHz, 8-digit Counter 

Simple Antennas for Satellite Rx 
Modern Fixed Caps, Part 1 


AUGUST 1986 

Power Amp Status Monitor (6504) 
Dual Rail P/S Module (9501) 
Commodore Modem Coupler 


Car Alarm (8501) 

Electric Fence, Part 1 (9502) 
Lamp Saver (5506) 

RF Field Strength Meter 

Relays, Part 2 

Screen Handling on the VZ, Part 2 


NOVEMBER 1986 
Pink/White Noise Gen. (2501) 
Electric Fence, Part 2 (9502) 
EFG7515 Modem IC Data Sheet 


BACK ISSUES 
$4.00 ea. inc postage 


Listening Post on the BBC 





Guitar Equaliser _ 








JANUARY 1987 

Workhorse Power Amp (6506) 

Data Status/Logic Probe (2502) 

RF Millivolt Meter, Part 1 (2505) 
Mikes on Stage, Part 1 

Modular Analogue Music Synth., Pt 3 
Technology & the America’s Cup 

IR Remote Switch 

Filtering a Computer Connector 


HOW TO ORDER: 


Super Simple Modem (4605) 
Three-Chime Doorbell (1501) 

’ Modular Analogue Music Synth., Pt 1 
Assembling Common RF Connectors 


DECEMBER 1986 
Rapid NiCad Charger (9503) 
Slave Strobe (9504) 

Computer Freq. Counter I/Face 


Adapting the 4501 to the C64/128 


70 cm All-Mode Booster Amp 


By mail: just drop us a line and 
ask for the issue(s) you want. 
We take Bankcard, Mastercard 
and Visa, cheque or money 


order. 


Screen Handling on the VZ, Part 1 


Modular Analogue Music Synth., Pt 2 


Modern Fixed Caps, Part 3 
Relays, Part 1 


VZ Memory Mapping 
Electronic Barometer 


AEM BACK ISSUES 
PO Box 507, Wahroonga 2076 
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Part 5 — Active elliptic filters 


Jack Middiehurst 


Elliptic filters offer quite a few advantages over other types. e.g: they use fewer 
components for a given set of characteristics. In addition, you have several 
variables that you can trade off in order to obtain the required characteristics 
to deal with just about any filter problem. And the computer program here 


makes it all so easy. 


AS WITH Butterworth and Chebychev filters, active elliptic fil- 
ters of any order can be constructed without any restrictions 
about equal source and load resistances, or on the amount of 
ripple that you are prepared to accept in the passband. Because 
of the need to generate the notches, more components. are 
needed per filter block than with Butterworth or Chebychev fil- 
ters. However, to make a filter with a given steepness of cutoff, 
the total number of components and ICs in an elliptic filter is 
less than in any other. 

Many of the cookbooks use the extended version of the stan- 
dard filter tables and calculate the components for active filters 
from the real and imaginary parts of the pole and zero frequen- 
cies. This suffers from two defects. Firstly you really have to 
know what you are doing, and secondly the filter that you want 
isn’t in the tables. Williams gets over the first problem by doing 
some of the calculations for you and giving you tables of com- 
ponent values for selected filters in his book (see references in 
Nov 1987 AEM). There still remains the second problem. 

Because of the importance of active elliptic filters in the 
audio range of frequencies, it is essential to be able to design fil- 
ters with a complete range of values for the passband ripple. 


Figure 5.1. First part of GWBASIC programme for the design 
of active elliptic filters. This part enables you to find the 
tuning frequencies, Qs, and notch frequencies and to tailor 
the notch frequencies to your requirements. 


10 PRINT ' Design of” 
20 PRINT “ Active Elliptic LP, HP, BP, & BR filters” 
30 PRINT ° Copyright Aguila Holdings Pty Ltd 1987":PRINT 


40 DIM A(25),B(25),C(25) ,CS(15) ,D(25) ,F1(25) ,K(25) ,P(25) ,Q(25), 
$(50),X(50),2(50) 

SO REM ee ee a PR ARRAYS POM DIGEUAY. 

60 Alg$=" Cutoff frequency=":A2$="Stopband frequency=":A3$ 


a Atten at Fstop=":A4$=" dB" :A5$=" Ripple=": 
A7$=" Centre frequency=":A8$=" Bandwidth=" 

TORE Md ee ee oy Rie ena oe ONE LAR La ee AC Ae ae a 
80 PI=3.141592654#:LGE=.434294481#: CSW=0 :Gi=1 : G2=0:RFACT 


OR=4700 

90 FOR I=1 TO 14:READ CS(1I):NEXT I 

100 DATA 1E-6,.47E-6, .33E-6, .22E-6; .1E-7, .47E-7, .33E-7, .22E-7, 
1E-8,.47E-8, .33E-8, .22E-8,1E-9, .47E-9 

110 REM... i Cti(‘“‘ié‘’;S READ IN & CHECK FILTER DATA 

120 PRINT “What type of filter would you like to design ?” 

130 PRINT “1. Low pass “ 

140 PRINT "2. High pass " 

150 PRINT "3. Band pass ” 

160 PRINT “4. Band reject ” 

170 PRINT “5. None, Quit.” 

180 INPUT “Please enter the appropriate integer." ,X 

190 IF X=5 THEN 3410 

200 IF(X<1 OR X>5)THEN PRINT “That is not an appropriate integ 
er." :GOTO 120 

210 IF(X=1 OR X=2)THEN INPUT “What is the cutoff frequency [{ H 
2 ) ?°,FC:IF FC<=0 THEN 210 ELSE 280 

220 IF CSW=1 THEN 1910 

230 INPUT “What is the centre frequency [{ Hz ] ?”,FC:IF FC< 

=0. THEN 230 

240 IF CSW=1 THEN 260 

250 INPUT “What is the bandwidth [ Hz ] ?",BW:IF BW<=0 THEN 250 
260 FL=(-BW+SQR( BW*XBW+4*FCXFC) )/2:FU=FL+BW: IF FL<=0 THEN PRINT 
"That bandwidth is too wide for the centre frequency.” :GOTO 230 
270 IF CSW=1 THEN 290 

280 INPUT “At what frequency [ Hz ] in the stopband is the atten 
uation known ?°,F1:IF F1<=0 THEN 280 

290 IF((X=1 AND F1<=FC) OR (X=2 AND F1>=FC) OR (X=3 AND (F1>= 
FL AND F1<=FU)). OR (X=4 AND (F1<=FL OR F1>=FU)))THEN 300 ELSE 310 
300 PRINT"The ‘stopband” frequency is not in the stopband.”: GO 
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The allowable ripple has a marked effect on the design of the fil- 
ter, particularly on the Q of the tuned circuits. For this reason, 
we present later an a extensive computer program that allows 
you to design any form of active elliptic filter. 

When using active elliptic filters you will find that, as well as 
being steeper than other filters, the stopband shape has an addi- 
tional virtue that can be used to advantage. Suppose that you 
have built yourself a good quality AM receiver that includes a 
simple notch filter to remove the 9 kHz beat frequency between 
adjacent stations. You find two things that you don’t like: the 
beat frequency seems to come and go, and at night time there is 
considerable “monkey chatter’ caused by the modulation from 
stations on adjacent frequencies. Most of these stations can 
only be received at night. 

It is possible to design an elliptic filter that has a negligible 
passband ripple, a cutoff frequency of 8 kHz, and a steep cutoff 
slope, and at the same time has one of its notches at 9 kHz, so 
eliminating the beat frequency. In addition the filter can have 
an attenuation of 30 dB or more above 9 kHz to reduce the mon- 
key chatter. Unfortunately, none of the cookbook charts and 
tables will allow you to do this type of design; it can only be 


TO 280 

310 IF (X=4 AND F1i=FC)THEN PRINT"Sorry I can’t use the centre fr 
equency, please choose another frequency.”:GOTO 280 

320 IF CSW=1 THEN 1910 

330 INPUT “What is the attenuation [ dB ] at the stopband freq 
uency ?”,ASTOP:IF ASTOP<=3 THEN PRINT"There must be more than 
3 dB attenuation in the stopband.”:GOTO 330 

340 IF CSW=1 THEN 1910 

350 INPUT “What ripple would you like in the passband [ dB } ? 
“,Al: IF A1<=0 THEN 350 

360 IF Al>6 THEN PRINT"“That ripple is ridiculous." :GOTO 350 
370 IF CSW=1 THEN 1910 

380 REM SET UP FREQUENCY RATIO 

390 FRATIO=F1/FC: IF X=2 THEN FRATIO=FC/F1 

400 IF X=3 THEN FRATIO=ABS(F1-FC*FC/F1)/BW 


410 IF X=4 THEN FRATIO=BW/ABS(F1-FC*¥FC/F1) 

420 REM CALCULATE FILTER ORDER 

430 EP1=10°(.1*ASTOP)-1 : EP2=10°7(.1*A1)-1 : SW=0 

440 K=SQR(1-1/FRATIO/FRATIO) : GOSUB 530 : K3=K4 

450 K=1/FRATIO : GOSUB 530 : KO=K4 

460 L=SQR(EPI/EP2) : K=1/L : GOSUB 530 : Ki=K4 

470 IF L<4000 THEN K=SQR(1-1/L/L) ELSE SW=-1 

480 GOSUB 530 : K2=K4 : NELLIP -=INT(K2/K1*K0/K3)+1 

490 PRINT : PRINT “This filter is of order “,NELLIP 

500 IF NELLIP>9 THEN PRINT "This programme only designs active f 
ilters up to order 9.”:GOTO 120 : 

510 GOTO 580 

520 REM EVALUATE ELLIPTIC INTEGRAL _.. 
530° KC0)=K.: “P=... Tal: IF SW=l THEN KOE1)=(1-1/L)/(141T/L).: Is2 
540 SQK=SQR(1-K(I-1)*K(I-1}) +: K(1)}=(1-SQK)/(1+SQK) 

550 IF K(I)>.0000001 THEN I=I+1 : GOTO 540 

560 FOR J=1 TO I : P=P*(1+K(J)) : NEXT J : K4=P*PI/2 : RETURN 
570 REM EQUIVALENT NORMALIZED LP FILTER 

580 N=NELLIP : : EVEN=0 : ODD=1 : IF N MOD 2=0 THEN E 
VEN=1 :ODD=0 : 

590 FOR I=1 TO V:GOSUB 610:NEXT I:GOSUB 680:GOTO 1200 

600; REM oa a DETERMINE NOTCH LOCATIONS: 
610 U=(2*I-EVEN)*KO/NELLIP:GOSUB 630: Z(1)=SN:2Z2Z(1)=Z(1):X(1I)=FRA 
TIO/SN: F(1)=X(1): RETURN 
620 REM st tti(‘(WC;CCA~LCULATE ELLIPTIC SINE FUNCTION 
630 Q=EXP(-PI*K3/K0) : Y=PI*U/2/KO : SN=0 : Ji=0 
640 W=Q*(J1+.5).: SN=SN+W*SIN( (2*J14+1)*Y)/(1L-W*W) 
650 IF W>.0000001 THEN 640 
660 SN=SN*2*PI*FRATIO/KO : 
670 REM GENERALIZED POLES & Qs 

680 EO0=SQR(EP2) : M=ODD+2*V : MO=2*INT(M/2) : R=0 : T=M 
690 FOR I=1 TO V.: Z(T)=SQR(1-1/F(1)/F(I)) : NEXT I 


V=INT(N/2) 





> Ji=J1+1 
RETURN 


done using a computer. 

Even so, there is no procedure that this author knows that 
will enable you to design such a filter straight off. The only way 
is to design one that you think will do the job, look at the loca- 
tion of the notches, alter one of the variables and see what this 
does to the location of the notch, and keep doing this until you 
get the notch where you want it. This is quite fun to do and 
there is a considerable sense of achievement when you suc- 
ceed. 

If you really want to work into the wee small hours, try put- 
ting two notches where you want them; they needn't be adja- 
cent notches. You will see when you do this that the notches are 
not harmonically related, so you can't eliminate a signal and its 
second harmonic at the same time using adjacent notches. 
Also, since the frequencies of all the notches are mathemati- 
cally related, it may not be possible to put more than one where 
you wish. 


Active elliptic fitter program 


Figure 5.1 is the first part of a two-part GWBASIC program that 
does the complete design of active elliptic filters. This first part 
enables you to start the design. After you enter your filter 
requirements, it displays the filter order and a list of the tuning 
frequencies and Qs of those parts of the circuit that influence 
the response in the passband, together with the locations of the 
notch frequencies in the stopband. This starting program is 
necessary so that you can do the preliminary modifications to 
try and get the notches where you want them. 

You will find that small changes in the stopband frequency 
or bandwidth have quite a large effect on the location of the 
notches. You will also find that this program does not give the 
same answers as the program for the LC design. This is because 
it is not necessary to complicate the mathematics even further 
by insisting on a minimum inductor design, since with active 
filters the number of “inductors” is not of such great impor- 
tance. 

Nonetheless, the program represents a massive amount of 
work for the computer. After some preliminary calculations, 
the elliptic integral is used to calculate the filter order, and then 


700 GOSUB 780:GOSUB 890 
710 IF M>MO THEN C(2*M)=0 


720 FOR I=0 TO 2*M STEP 2 : A(M-I/2)=C(I)+D(I) : NEXT I : GOSUB 
1010 

730 R=Rt+1 : D=1+P(R)+Q(R) : B(R)=(1+P(R)/2)/D 

740 P(R)=1/D">.25 : Q(R)=1/SQR(2*(1-B(R)/P(R)~2)):1F R<MO/2 THE 
N 730 

750 IF M>oMO THEN F(R+1)=SQR(1/(A-1)) 

760 RETURN 

770 REM COEFFTs OF F(Z)=A(0)+A(2)*2°2+A(4)*2°4+ &e __ 


; NEXT I 
S$(1)=Z(I-ODD) : NEXT I 


780 FOR I=1 TO ODD : S(I)=1 
790 FOR I=ODD+1 TO ODD+V : 


800 FOR I=ODD+V+1 TO ODD+2*V : S(1)=Z(I-ODD-V) : NEXT I 
810 SO=I-1 : GOSUB 950 

820 FOR I=0 TO MO STEP 2 : A(I)=EO*B(I) : NEXT I 

830 FOR I=0 TO 2*MO STEP 2 : GOSUB 850 : NEXT I : RETURN 


640 REM ss CORFETS OF F(Z) 7 2=C(0)4+C(2)*Z°2+C(4)*Z° 4+ &o _ 
850 IF I<M0+2 THEN J1=0 :J2=I 
860 IF I>MO THEN J1i=I-MO : J2=M0 


870 C(1)=0 : FOR J=J1 TO J2 STEP 2 : C(I)=C(1)+A(J)*A(I-J) < N 
EXT J : RETURN 

880 REM __._ ss CCOEFFTs OF Q(Z)*2=D(0)+D(2)*2°2+D(4)*2°4+ &e __ 
890 FOR I=1 TO ODD : S(1)=-1 : NEXT I 

900 FOR I=ODD+1 TO ODD+¥ : S(I)=-Z(I-ODD)“2 + NEXT I 

910 FOR I=ODD+V+1 TO ODD+2*V : S(1I)=S(I-V) : NEXT I 

920 SO=M : GOSUB 950 : DO=(-1)°ODD 

930 FOR I=0 TO 2*M STEP 2 : D(I)=DO*B(1/2) : NEXT I : RETURN 


940 REM PRODUCT (X+S(1) )=B(0)+B(1)*X+B(2)*X°2+ & ___ 
950 B(0)=S(1) : B(1)=1 : Jel 

960 J=J+1 : A(0)=S(J)*B(0) 

970 FOR I=1 TO J-1 : A(1)=B(1-1)+S(J)*B(I) : NEXT I 


righ he I=0 TO J-1 : B(I)=A(I) : NEXT I : B(J)=1 : IF J<SO THE 
990 RETURN 

1000 REM FACTOR FINDER 

1010 FOR I=1 TO T : AC(I)=A(1I)/A(0) : NEXT I 

1020 A(0)=1 : B(O)=1 : C(O)=1 : 11=0 

1030 IF T=2 THEN 1160 

1040 P=0 : Q=0 : [T1i=11+tl 

1050 B(1)=A(1)-P : C(1)=B(1)-P 

1060 FOR I=2 TO T : BC(I)=A(1I)-P*B(I-1)-Q*B(I-2) : NEXT I 

1070 FOR I=2 TO T-1 : C(1I)=B(1)-PxC(I-1)-Q*C(I-2) : NEXT I 


1080 X1i=T-1 + X2=T-2 : X3=T-3 
1090 IF X4=0 THEN X4=.001 
1100 Di=(B(X1)*C(X2)-B(T)*C(X3))/X4 : P=P+D1 
1110 D2=(B(T)*C(X2)-B(X1)*(C(X1)-B(X1) ) )/X4 
1120 IF ABS(D1)+ABS(D2)>.000001 THEN 1050 


: X¥4=C(X2)°2+C(X3)*(B(X1)-C(X1)) 


: Q=Q+D2 





the elliptic sine function has to be evaluated to get the notch fre- 
quencies. The values of these frequencies are used to develop 
the complete equations for the shape of the frequency response. 
The program then solves these equations by finding the real 
and complex parts of the roots of the equations, and uses these 
to calculate the tuned circuit frequencies and Qs. 

All of this takes time. On a 64-bit PC such as the Hewlett Pac- 
kard 86B (which doesn’t need the safety switch in the elliptic 
integral) getting the filter order and notch frequencies takes 
about 20 seconds, and the tuning frequencies and Qs take about 
three minutes for a 6th order BP filter. 

A really fast 16-bit AT such as the Osborne AT Turbo with 
maths co-processor takes about one second for the order and 
notches, and three seconds for the rest in single precision 
mode. The HP machine gives answers accurate to about 10 sig- 
nificant figures, the AT only to five. The reason for the appa- 
rently poor accuracy is the enormous number of iterations (re- 
petitive calculations) that have to be done, each one of which 
can lose one least significant bit of a computer number. For 
most purposes four significant figures is quite adequate, and 
indeed the display of results has been arranged with this in 
mind. If you feel that you have an application where higher 
accuracy is absolutely essential you can consider converting all 
the variables to double precision. This will improve the AT 
result to about eight figures, so to put more significant digits on 
the screen you will have to alter the program lines controlling 
the output display. 

As examples of the kind of results that one can get, let us 
design a low pass anda high pass filter. For the low pass we will 
choose the following requirements: Fc = 3.0 kHz, 40 dB attenu- 
ation by 4.0 kHz, 0.25 dB ripple in the passband. The tuning fre- 
quencies, Qs and notch frequencies are shown in the table in 
the centre columns of Figure 5.2. For the high pass filter we 
select Fc = 300 Hz, 40 dB attenuation by 225 Hz and 0.25 dB 
passband ripple. The results for this filter are shown in the left 
hand columns of Figure 5.2. 

The reason for choosing the particular characteristics for 
these filters is that they can be put in series to make a ‘wide- 
band’ bandpass filter with a passband from 300 to 3000 Hz suit- 


able for an audio filter for amateur use. For comparison, the > 


1130 P(11)=P :Q(11)=Q°: A(1)=A(1)-P : T=T-2 

1140 FOR I=2 TO T : A(1)=A(1I)-P*A(1I-1)-Q*A(I-2) 

1150 IF T>2 THEN 1040 

1160 IF T=2 THEN IisI1+1 

1170 IF T=1 THEN A=-A(1) 

1180 RETURN 

1190 REM ___ CDENORMALIZE FREQUENCIES & Qs 

1200 ON X GOTO 1220,1250,1280,1380 

1210 REM 6 eo ee  CALCURATE VALUBS. FOR: bP FILTERS .22 

T2202 FOR: T2410 V:RE(1)=P(1)/2/Q( 1): IM(1)=P(1)*SQR(1-1/74/Q(1) © 

2):F1i(1)=FCKR(1):Pi(1)=FC*P(1):NEXT I: IF ODD=1 THEN P1i(V+1)-=FC* 

F(V+1):Q(V4+1)=.5 

1230 GOTO 1470 

1240 REM... *  CCALCULATE VALUES FOR HP FILTERS . 

1250 FOR I=1 TO V:RE(1)=P(1)/2/Q(1): IM(1)=P(1)*SQR(1-1/4/Q(T)"2) 
:Pi(I)=FC/F(1):P1I(1y=FC/P(1L): NEXT I: IF ODD=1 THEN P1i(V¥+1)=FC/F( 

V+1):QC¥V+1)=.5 

1260 GOTO 1470 

1270 REM CALCULATE VALUES FOR BP FILTERS 

1280 FOR I=1 TO V:RE=P(1)/2/Q(1): IM=P(1)*SQR(1-1/4/Q(1)° 2) 

1290 QBP=FC/BW: C=RE*RE+IM*IM: D=2*RE/QBP: E=C/QBP/QBP+4 : G=SQR(E*E 

~4*D*D) 

1300 Q=SQR( (E+G)/2/D/D) :M=RE*Q/QBP: W=M+SQR(M*M-1) 

1310 P1(I)=FC/W: P1(V+1)=FC*W: Q(T) =Q:Q(V+1)=Q 

1320 NEXT I 

1330 IF ODD=1 THEN P1i(V*2+1)=FC:Q(V*2+1 )=QBP/F(V+t1) 

1340 FOR I=1 TO V:F=F(1) 

1350 F1(1)=BW*(F+SQR(F°2+4*FC*FC/BW/BW) ) /2 

1360 F1(V+I)=BW*(-F+SQR(F ~2+4*FC*FC/BW/BW) ) /2: NEXT I:GOTO 1470 

1370 REM SC CALCULATE VALUES FOR BR FILTERS 

1380 FOR I=1 TO V:RE=P(1)/2/Q(1): IM=P(1)*SQR(1-1/4/Q(T)"2) 

1390 QBR=FC/BW:C=REXRE+IM*IM: D=RE/QBR/C: B= IM/QBR/C: F=E*E-D*D+4: 

G=SQR( F/2+SQR( FF /4+D*D* EXE) ) :H=D*E/G : K=SQR( (D+H) ~2+(E+G)°2)/ 
2:Q=K/(D+H) 

1400 P1(1)=FC/K:Pi(V+1)=FC*K:Q(1)=Q:Q(VtI)=Q 

1410 NEXT I 

1420 IF ODD=1 THEN P1(V*2+1)=FC:Q( V*2+1)=QBR¥F(V+1) 

1430 FOR I=1 TO V:F=1/F(T) 

1440 Fi(1)=BW*( £+SQR(F*2+4*FC*FC/BW/BW) )/2 

1450 F1i(V+1)=BW*(-F+SQR(F*2+4*FC*FC/BW/BW) ) /2: NEXT 1:GOTO 1470 
1460 REM DISPLAY RESULTS 
1470 PRINT ” Tuning Frequency 

1480 ON X GOTO 1500,1560,1640,1740 

1490 REM ___.——s——COCCOP éDISPLAY RESULTS FOR LP FILTERS 
1500 IF EVEN=0 THEN W=P1(V+1):GOSUB 1850:PRINT USING “\ 
\##e. HB\ O\\ \#ee . ##" 5 ZS,W, AGS, Z2$,Q(V+1) 

1510 FOR I=V TO 1 STEP -1 


: NEXT I 


: P(I1)=A(1) =: Q(11)=A(2) 








Q" : PRINT 
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Figure 5.2. Wideband BP filter: 
1. Made up as LP + HP filters. 


LP filter FC=3kHz, 40 dB down at 4kHz, ripple=0.25 dB 


289.997 Hz Q = 6.21 
HP filter Fc=300 Hz, 40 dB down at 225 Hz, ripple=0.25 dB | 359.423 Hz Q = 1.25 
540.742 Hz Q=0.5 


Left hand columns:Tuning frequencies, Qs, and notch 
frequencies for the HP part of the filter. 


Centre columns: as above for the LP part. 
2. Filter designed as a true BP filter 


Fc=948.683 Hz, 40 dB down at 4kHz and 225 Hz, 
ripple=0.25 dB 


Right hand columns:tuning frequencies, Qs, and notch 
frequencies for the filter calculated as a BP filter. 


right hand columns of Figure 5.2 contain the values that one 
gets from using the program to design a bandpass filter with Fc 
= 948.7 Hz (SQRT(300x3000) remember), BW = 2700 Hz 
(3000-300) and 0.25 dB passband ripple. 

You can see that there is very little difference in the values 
given by the two different design procedures. The two RC cir- 
cuits have been combined into one and the Qs are a little higher, 
but otherwise the two designs are the same. The slight differ- 
ences come about because the LP filter has a slight effect on the 
HP filter and vice versa. You can get away with this summing of 
LP and HP filters if the bandwidth is large compared to the 
centre frequency. If it is not, simply use the BP design part of 
the program which makes allowance for the interaction bet- 
ween the LP and HP parts of the filter. 

In the same way, you can make a wideband BR filter by hav- 
ing an LP filter with a lower cutoff frequency and a HP filter 
with a higher cutoff frequency and summing their outputs in a 
summing amplifier in the same way that was used for Butter- 
worth filters in Figure 2.6d of Part 2 of this series. To design a 
narrowband BR filter, simply use the BR part of the program. 

After you have experimented with part 1 of the program for a 
while, you will notice that the Qs of the tuned circuits depend 
markedly on the passband ripple. The larger the passband rip- 
ple, the higher the Qs become (and the steeper the cutoff slope). 


1520 W=P1(JI):GOSUB 1850:PRINT USING “\ 
\## . ##" 5 Z$,W,A6S,Z$,Q(I1): NEXT I 
1530 PRINT:PRINT " Notch Frequency" :PRINT 
1540 FOR I=V TO 1 STEP -1 :W=F1(1):GOSUB 1850:PRINT USING Bs 
\B8#. ##H" | ZS,W,A6S:NEXT I 
1550 PRINT:GOTO. 1900 
1560 REM 
L570 .FOR I=1:/TO V 
1580 W=P1(I):GOSUB 1850:PRINT USING "\ 
\##. ##" 5 Z8,W,A6$,Z$,Q(1):NEXT I 
1590 IF EVEN=0 THEN W=P1(V+1):GOSUB 1850:PRINT USING 7N 
\BHe  RHB\ \\ \#8# . ##" 5 Z8,W,A6S,Z$,Q(Vt1) 
1600 PRINT:PRINT ' Notch Frequency”: PRINT 
,1610 FOR I=1 TO V :W=F1(1I):GOSUB 1850:PRINT USING "\ 
\#88 . #48" 52$,W,A6$:NEXT I 
1620 PRINT:GOTO 1900 
1630 REM 
1640 FOR I=1 TO V 
1650 W=P1(1I):GOSUB 1850:PRINT USING “\ 
\#88 . ##" > ZB,W, ABS, Z$,Q(1) 
1660 NEXT I:IF ODD=1 THEN W=P1(2*V+1):GOSUB 1850:PRINT USING " 
\S##  FHA\ \\ \##8 . 88" 5 Z$,W,A6BS,Z$,Q(2*V+1) 
1670 FOR I=2*V TO V+1 STEP -1 
1680 W=P1(1I):GOSUB 1850:PRINT USING "\ 
\#88 #8" 5 ZB,W,A6$,2$,Q(1): NEXT I : 
1690 PRINT:PRINT " Notch Frequency": PRINT 
1700 FOR I=V+1 TO 2xV:W=F1(1I):GOSUB 1850:PRINT USING "\ 
\### . #42" 5 2Z2$,W,A6$S:NEXT I 
1710 FOR I=V TO 1 STEP -1:W=F1(1):GOSUB 1850:PRINT USING ~\ 
\###. ##4"5Z$,W,A6S: NEXT I 
1720 PRINT:GOTO 1900 
1730 REM ‘ 
1740 FOR I=V TO 1 STEP -1 
1750 W=P1(I):GOSUB 1850:PRINT USING "\ 
\###. ##" 5 Z$,W,A6$,Z2B,Q(1) 
1760 NEXT I:IF ODD=1 THEN W=P1(2*V+1):GOSUB 1850:PRINT USING " 
\#8HH  HHH\ \\ \#88 . #8" 5 Z$,W,A6S,Z$,Q(2*V+1) 
1770 FOR I=V+1 TO 2x*V 
1780 W=P1(I):GOSUB 1850:PRINT USING "\ 
\#88 . #4" 5 Z8,W,A6S,Z$,Q(1):NEXT I 
1790 PRINT:PRINT " Notch Frequency" :PRINT 
1800 FOR I=2*V TO V+1 STEP -1:W=F1(1):GOSUB 1850:PRINT USING ” 
\##8 . ###" | Z$,W,A6S:NEXT I 
1810 IF ODD=1 THEN W=FC:GOSUB 1850:PRINT USING "\ 
#.###" 5 Z2$,W,A6$ 
1820 FOR I=1 TO V:W=F1(1):GOSUB 1850:PRINT USING “\ 
HHH HHH" > ZS,W, AGS: NEXT I 


\8#8  HHH\ \\ 


DISPLAY RESULTS FOR HP FILTERS 


\ HHH HEB 


DISPLAY RESULTS FOR BP FILTERS 
\#8F . HRH\ 


\F#H . FHH\ 


DISPLAY RESULTS FOR BR FILTERS 
\8## . #eH\ 


\FHR . HHR\ 


84 — Australian Electronics Monthly — Feb. 1988 


149.625 Hz 
217.654 Hz 
4.135 kHz 
6.015 kHz 






291.672Hz Q=7.02 
360.650 Hz Q= 1.57 


948.683 Hz Q=0.65 


1.664 kHz Q=0.5 
2.504 kHz Q = 1.25 
3.104 kHz Q=6.21 


2.496 kHz 
3.086 kHz 


Q = 1.57 
Q=7.02 


Notch Frequencies 


152.152 Hz 
218.019 Hz 
4.128 kHz 
5.915 kHz 


You will also find that the Qs of BP and BR filters are higher 
than those of LP and HP filters. Also, the narrower the passband 
of BP and BR filters, the higher the Qs become. Indeed, if you 
try a filter with Fc = 1000 Hz, BW = 200 Hz, attenuation of 80 
dB at 1150 Hz and 1 dB passband ripple, the required Qs go up 
over 200. Of course, this is a razor sharp filter so one must 
expect there to be a price to pay. 

For comparison, it would take a 24th order Chebychev filter 
to get a cutoff as sharp as this and that filter would need Qs up 
to about 400 (and be almost impossible to tune !). It is perhaps 
fortunate that in audio work, low values of passband ripple are 
desirable, since this automatically leads to low Q designs. 


Active elliptic filter blocks 


Having decided on the tuning details of the particular filter that 
you want, the next decision is how to implement it in 
hardware. The problem is how to get the notches in the fre- 
quency response using IC amplifiers. Figure 5.3 shows the two 
special circuits that have been developed by filter engineers to 
achieve this for low pass filters and Figure 5.4 shows the two 
equivalent circuits for high pass filters. 

Contrary to the Sallen and Key circuit that we have used 
before, these circuits usually need a gain different from unity. 


1830 PRINT:GOTO 1900 
1840 REM ____Ss—SCCC™:*CSUBROUTINE FOR CONVENIENT FREQUENCY UNITS _ 
1850 IF W>=1000000! THEN W=W/1000000! :A6$=" MHz":GOTO 1880 

1860 IF W>=1000! THEN W=W/1000!:A6%=" kHz":GOTO 1880 

1870 A6$=" H2” 

1880 RETURN 

1890 REM Ss CsCéDSIISPLAY CURRENT VALUES OF FC, BW, &C___ 
1900 INPUT "To go to the next part of the programme press ENTER. 
“,SS$:PRINT 

1910 IF X=3 OR X=4 THEN 1960 

1920 W=FC:GOSUB 1850:PRINT USING " 
“;A1$,W,A6S$ 

1930 W=F1:GOSUB 1850:PRINT USING " 
";A2$,W,A6$ 

1940 PRINT USING "“\ 

1950 PRINT USING "\ 

GOTO 2020 

1960 W=FC:GOSUB 1850:PRINT USING " 
"sA7$,W,A6S 

1970 W=BW:GOSUB 1850:PRINT USING " 
“S;A8$,W, ABS 

1980 W=F1:GOSUB 1850:PRINT USING " 
“;A2$,W,A6S 

1990 PRINT USING "\ 


\888  8HR\ \ 
\B#R  FRE\ \ 


\#8#. ###\ \" 5 A3B,ASTOP, A4$ 
\#8H  88#\ \" 5 A5S,A1,A48: 


\##8 . ###\  \ 
\B#e ###\ \ 
\B8H. FHR\ \ 


\###. ###\ \" 5 A3$,ASTOP, A4S 
2000 PRINT USING "\ \##e  ###\ \" 5 A5$,A1,A4B 
BTU NR io a ee os et | ES eS 

2020 CSW=1 :PRINT: PRINT “Would you like to :" 

2030. PRINT. "10 Qutt 2? 

2040 PRINT “2. Proceed to the next part of the programme ?" 
2050 PRINT “3. Calculate the notch & tuning frequencies & Qs ?” 
2060 PRINT “4. Alter the value the passband ripple ?” 

2070 PRINT "5. Alter the value the stopband attenuation ?" 
2080 PRINT "6. Alter the value the stopband frequency ?" 
2090 “IF, X=1° OR X=2 GOTO: 2120 

2100 PRINT "7. Alter the value the bandwidth ?" 

2110 PRINT "8. Alter the value the centre frequency ?": GOTO 
2130 

2120 PRINT "7. Alter the value the cutoff frequency ?" 

2130 INPUT "Please enter the appropriate integer." ,XX 

2140 IF XX<1 THEN 2170 ELSE 2150 

2150 IF (X=1 OR X=2) AND XX>7 THEN 2170 ELSE 2160 

2160 IF (X=3 OR X=4) AND XX>8 THEN 2170 ELSE 2180 

2170 PRINT “That is not an appropriate integer.":GOTO 1910 
2180 ON XX GOTO 3410,2200,390,350,330,280, 2190, 230 

2190 IF X=1 OR X=2 THEN 210 ELSE 250 

2200 REM 

3410 PRINT “End of programme." :END 
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Figure 5.3. Circuits for LP filter blocks that can produce a 
tuned circuit with a notch. Top: for a gain less than 1, bottom: 
- for a gain greater than 1. 


This is why there are two circuits for each type of filter, one for 
a gain of less than unity and one for a gain greater than unity. 
For odd order filters, in the same way as we found for previ- 
ous active filters, a special circuit is needed. In the case of 
this form of elliptic filter, this simply takes the form of an RC 
filter (for LP) or CR filter (for HP) at the output of the last 
stage. 

In fact, this RC (or CR) filter should be used at the input of the 
main filter, but this would mean that it would have to be fol- 
lowed by an amplifier with a gain of +1 to get the necessary low 
impedance to drive the rest of the filter. Consequently, even 
though it is not good practice, most designers save the amplifier 
and put the RC part at the output. If your design has a spare 
amplifier left over in a four amplifier (or quad) IC, for example, 
then put the RC circuit first, followed by the spare amplifier 
with 100% negative feedback to give it a gain of +1, and take the 
output of this amplifier to the input of the rest of the filter. 

The circuits in Figures 5.3 and 5.4 are related to the Sallen 
and Key circuit in that the input goes to the positive IC input 
(non-inverting) terminal and there is only one feedback loop. 
This feedback is via a circuit that looks rather like a parallel-T 
network but doesn’t work in that way. As far as the negative 
feedback is concerned it is a phase shifting network. Also, the 
incoming signal goes through a phase shifting network. At one 
particular frequency the sum of the input and phase shifted 
output signals is exactly zero, giving a notch in the frequency 
response. To achieve the designed value of Q, each circuit 
block is required to have a particular gain that is part of the 
design procedure. The overall gain of the filter is obtained by 
adding together the gains (in dB) of each filter block. 

These circuits are satisfactory for filters in which the Q is not 
greater than about 20. This means that they can be used for 
many LP and HP filters and low order BP and BR filters. For BP 
and BR filters in particular, where the Qs tend to be higher than 
in LP and HP filters, these circuits tend to have problems with 
the rise time of the ICs for filter orders greater than four unless 
the passband ripple is low. 

Even s0, it is essential to use ICs with the widest possible fre- 
quency response and greatest dynamic range, such as the 
LF356 and LF357, or if you are really keen, LH0024 or LH0032. 
These latter two are expensive, so you would only choose to use 












them for critical applications. Since there is no restriction on 
the relative placement of the notch with respect to the resonant 
frequency in the LP circuit, the circuits of Figure 5.3 can also be 
used as the basis of BP and BR filters. This fact is used in the 
second part of the program. : 

The second part of the GWBASIC program is set out in Figure 
5 5. This does the calculations for the component values for the 
blocks of the filter using the circuits of Figure 5.3 or Figure 5.4. 
You will notice that the last two lines of the program of Figure 
5 1 are overwritten by the first two lines of this part of the prog- 
ram. The reason for this is that the first part of the program is 
used as the beginning of several programs that we will be pre- 
senting in this series, so the program has been made universal. 
It is worthwhile making several copies of it. 

Part 2 of the program lists the component values for each cir- 
cuit block together with the gain. The tuning frequencies and 
Qs have already been displayed by the first part of the program 
so they are not repeated. In designing this class of active filter 
there are some quite stringent rules governing the order in 
which the individual filter blocks have to be assembled. In 
addition there are rules about which notch is coupled to which 
tuned circuit in each filter block. These rules have been incor- 
porated into the program to ensure that the filter will not over- 
load in the way that can happen if the blocks are assembled in 
the wrong order, a problem that we have already encountered 
with other active filters. 

The program has been made to adjust the values of resistors 
R6 and R7 so that, not only is their ratio correct (to set the gain) 
but the resistance from each of the amplifier input terminals to 
earth is the same. This reduces problems with dc drift if you use 
ICs that do not have FET input amplifiers. If there is no R7, R6 
need only be a 5% resistor having the nearest E12 value. 


Bandpass filters 


Active elliptic bandpass filters really consist of LP and HP fil- 
ters specially designed to allow for their interaction. The filter 
can be built in three ways. The complete LP and HP filters can 
be assembled and connected in series, or the BP filter can be 
built up of blocks that are alternately LP and HP filter sections, 
or the filter can be made of LP sections connected as bandpass 
filter blocks. There is nothing to prevent you designing a wide- > 






Figure 5.4. Circuits for HP filter blocks that can produce a 
tuned circuit with a notch. Top:for a gain less than 1, bottom: 
for a gain greater than 1. 


Feb. 1988 — Australian Electronics Monthly — 85 





band BP filter by running the program twice, once for the LP 
part and once for the HP part. For narrowband BP filters it is 
best to let the program design the filter as a BP filter, in which 
case it will design a set of BP filter blocks. 

Odd order bandpass filters need a special circuit tuned to the 
centre frequency of the passband, but without a notch. This can 
be made up of a Sallen and Key block, but it is more convenient 
for these filters to use the circuit shown in Figure 5.6. The prog- 
ram displays the component values for this circuit and it is 
made the first block of the filter since it invariably has the low- 


est Q. 

There is no law that says that a wideband BP filter has to use 
the same type of filter at the low frequency and high frequency 
ends of the passband. It is quite in order to design such a filter 
with an elliptic LP filter and a Chebychev or Butterworth HP fil- 
ter, or indeed any other combination that you like to choose. 

If we consider the 300-3000 Hz filter for amateur use men- 
tioned above, the sharp cutoff is definitely needed at the high 
frequency end of the filter, so we need an elliptic LP filter for 
that. However, we would be quite happy with a much less steep 
cutoff at the low frequency end. If we settle for 20 dB attenua- 
tion at 100 Hz, we can use a third order Chebychev filter for the 
HP part of the bandpass. This considerably simplifies the 
design since we can use a standard Sallen and Key circuit for 
this part of the filter. 

The essence of good filter design is to use only as much filter 
power as you really need, anything more than this is wasting 
time, components and money, and is unnecessarily complicat- 
ing the design. The general rule is always to use the simplest fil- 
ter possible and to use the lowest possible filter order. 


Practicality 


Just because the filter program can calculate the properties of a 
filter does not mean that it is a practical filter to build. The com- 
puter doing the calculations is unfortunately quite dumb and 
wouldn't know a good design from a disaster. The responsibil- 
ity for the design is yours. 


Figure 5.5. Second part of GWBASIC programme. This part 
calculates the values of the components for Figures 5.3 and 
5.4. 


2200 REM __sCCCCSCCALCULATE COMPONENT VALUES 
2210 ON X GOTO 2230,2270, 2310, 2370 
een: es ee ee) ae 
2230 CFACTOR=.5/PI/FC/RFACTOR 

2240 PRINT: FOR I=1 TO V:PRINT USING"Filter block number #";1:PR 
INT 

2250 J=V+1-I:K=I:GOSUB 2430:GOSUB 2930:GOSUB 3010 :NEXT I: GOT 

O 3240 

ee nt ns ee 
2270 CFACTOR=.5/PI/FC/RFACTOR 

2280 PRINT:FOR I=1 TO V:PRINT USING"Filter block number #";1I:PR 
INT 

2290 J=V+1-I:K=I:GOSUB 2530:GOSUB 2930:GOSUB 3010:NEXT I:GOTO 3 
240 

2300 REM BP 
2310 IF ODD=1 THEN GOSUB 2630 

2320 PRINT:FOR I=1 TO V:PRINT USING"Filter block number #" ;I+0OD 
D: PRINT 

2330 J=V+1-I:K=V+I:GOSUB 2810:GOSUB 3010:NEXT I 

2340 FOR I=1 TO V:PRINT USING"Filter block number #" ;V+I+0OD 

D: PRINT 

2350 J=2*V+1-I:K=I:GOSUB 2810:GOSUB 3010:NEXT I:GOTO 3410 

2360 REM BR : 
2370 PRINT: I=0:GOSUB 2810:PRINT “Filter block number 1":PRINT:G 
OSUB 3010 

2380 FOR I=1 TO V:PRINT USING"Filter block number #"51I+1:PRINT 
2390 J=V+1-I:K=V+I:GOSUB 2810:GOSUB 3010:NEXT I 

2400 FOR I=1 TO V:PRINT USING"Filter block number #" 5; V+I+1: PRINT 
2410 J=2*V+1-I:K=I:GOSUB 2810:GOSUB 3010:NEXT I:GOTO 3240 

2420 REM ___s—CCCCSCSUBROUTINE FOR LP COMPONENTS eer pte Oh ed 
2430 C1=RE(J)*RE(J)+IM(J)*IM(J) :A=2*RE(J)/SQR(C1):B=F(K)~*2/C1 
2440 B1=B+1:RL(1)=B1/4.5:RL(2)=B1/3/B: RL(3)=2*RL(2):RL(4)=Bl 
2450 CL(4)=B/B1/SQR(C1):CL(1)=4.5*CL(4) :CL(2)=CL(1)/1.5/B:CL(3 
)=CL(2)/2 

2460 K1=B1*(2.5-A)/1.5/B:GAIN=B*K1/B1 : R234=RL(4)*(RL(2)+RL(3))/ 
(RL(2)+RL(3)+RL(4) ) 

2470 IF K1>1 THEN RL(6)=K1*R234:RL(7)=RL(6)/(K1-1) 

2480 IF Ki=1 THEN RL(6)=R234 

2490 IF K1<1 THEN RL(7)=K1*RL(4) :RL(4)=(1-K1)*RL(4):RL(6)=RL(7 
)*(RL(2)+RL(3)+RL(4))/(RL(2)+RL(3)+RL(4)+RL(7) ) 

2500 IF (X=1 OR X=2) AND ODD=1 THEN RL(5)=1:CL(5)=1/F(V+1) 

2510 RETURN 

2520 REM __ ss CCCSC:C*CSSUBBROUTINE FOR HP COMPONENTS ee Toe Sheers 
2530 C1=RE(J)*RE(J)+IM(J)*IM(J) : A=2*RE(J)/SQR(C1):B=F(K)*2/C1 
2540 B1=Bt+1:CL(1)=4.5/B1:CL(2)=B*3/B1:CL(3)=.5*CL(2):CL(4)=1/B1 
2550 RL(4)=B1*SQR(C1)/B:RL(1)=RL(4)/4.5:RL(2)=1.5*B*RL(1):RL(3 





V—_—————— 


eee 


86 — Australian Electronics Monthly — Feb. 1988 


Figure 5.6. Special tuned circuit without a notch needed for 
odd order BP filters. 





A good example of an impractical design is that of the follow- 
ing filter. Suppose that you are forced to live where there is a lot 
of pickup of 50 Hz in your audio system and the continual hum 
drives you mad. A good idea is to insert a 50 Hz band reject fil- 
ter to remove the hum. So you decide that you would like the 
passband ripple to be 0.1 dB so as not to reduce the HiFi nature 
of your equipment, you decide to make the bandwidth 2 Hz so 
as not to put too wide a hole in your frequency response, and 
you think that you would like the attenuation to be at least 60 
dB within 0.1 Hz either side of 50 Hz. 

Sounds reasonable enough. When you run the first part of the 
program it produces the following results: The tuning frequen- 
cles are 49.29, 50.00, and 50.72 Hz and the notches are at 
49.914, 50.000, and 50.085 Hz. The tuning frequencies are not 
too bad, but just look at the frequencies of those notches! You 
have to have components that are stable enough to remain at fre- 
quencies that are separated by less that 0.1 Hz. Also, your fre- 
quency meter has to be able to read to 0.002 Hz at worst, not to 
mention being accurate to that degree for you to be able to tune 
the thing in the first place. 

Such a design is really impossible in practical terms. The sol- 
ution is to relax your bandwidth and stopband requirements 
until you get a filter that you could reasonably expect to be sta- 
ble enough to keep working for a long time. It may make a bit of 
a hole in your audio response, but that is the price you have to 


)=2*RL(2) jf 
2560 K1=B1*(2.5-A)/1.5/B:GAIN=B*K1/B1 : R234=RL(4)*(RL(2)+RL(3 
))/(RL(2)+RL(3)+RL(4) ) 

2570 IF Ki>1 THEN RL(6)=K1*R234:RL(7)=RL(6)/(K1-1) 

2580 IF Ki=1 THEN RL(6)=R234 

2590 IF K1<1 THEN RL(7)=K1*RL(4):RL(4)=(1-K1)*RL(4):RL(6)=RL(7 
)*(RL(2)+RL(3)+RL(4) )/(RL(2)+RL(3)+RL(4)+RL(7) ) 

2600 IF (X=1 OR X=2) AND ODD=1 THEN CL(5)=1:RL(5)=F(V+1) 

2610 RETURN 

2620 REM SUBROUTINE FOR BP TUNED CIRCUIT 

2630 NN=1:IF FC>100000! THEN NN=14:GOTO 2670 

2640 IF FC>10000 THEN NN=9:FF=FC:GOSUB 2750:GOTO 2670 

2650 IF FC>1000 THEN NN=5:FF=10*FC:GOSUB 2750:GOTO 2670 

2660 IF FC>100 THEN NN=1:FF=100*FC:GOSUB 2750 

2670 CC=CS(NN) 

2680 R2=Q(2*V+1) /PI/FC/CC: RIA=R2/4: RIB=R2/2/(2*Q(2*V+1) *2-2) 
2690 PRINT:PRINT “Filter block number 1.":PRINT “Tuned circui 
t without notch.":PRINT 

2700 R=R1A:GOSUB 3330:S=R:S$=R$:R=R1B:GOSUB 3330 

2710 PRINT USING "“Ria=###. ###\ \ , Rib=###H. #HR\ ISS 
S$,R,R$ 

2720 R=R2:GOSUB 3330:C=CC:GOSUB 3270 

2730 PRINT USING " R2=##8. ###\ ay 

C7cs 

2740 RETURN 

2750 IF FF<=20000 THEN NN=NN+1:GOTO 2790 
2760 IF FF<=30000 THEN NN=NN+2:GOTO 2790 
2770 IF FF<=50000! THEN NN=NN+3:GOTO 2790 
2780 NN=NN+4 

2790 RETURN 

POOO Rem sy et 
2810 IF I>0O THEN 2840 
2820 R(4)=2*RFACTOR: R(2)=R(4)/3:R(3)=2*R(2):R(1)=R(4)/4.5:C(1)= 
-TS/PI/FC/R(2) :C(4)=C(1)/4.5:C(2)=.5/PI/FC/R(2) :C(3)=C(2) /2 
2830 K1=4%(2.5-1/Q( 2*V+1) )/3:R234=R(4)*(R(2)+R(3))/(R(2)+R(3 
)+R(4)):GAIN=K1/2:GOTO 2870 

2840 R(2)=RFACTOR*(F1(K)~2+P1(J)°2)/3/F1(K)~2:R(3)=2*R(2):R(1 

) =RFACTOR*(F1(K)~2+P1(J)*2)/4.5/P1(J)*2 

2850 R(4)=4.5*R(1):C(1)=.75/PI/P1(J)/R(2) :C(4)=C(1)/4.5:C(2 
)=.5*P1(J)/PI/R(2)/F1(K)~2:C0(3)=C(2)/2 

2860 K1=(2.5-1/Q(J) )*(P1(J)*2/F1(K)*2+1)/1.5:R234=R(4)*(R(2)+R( 
3))/(R(2)+R(3)+R( 4) ) 

2870 IF K1i>1 THEN R(6)=K1*R234:R(7)=R(6)/(K1i-1) 

2880 IF Ki=1 THEN R(6)=R234 

2890 IF Ki<1 THEN R(7)=K1*R(4):R(4)=(1-K1)*R(4):R(6)=R(7)*(R( 
2)+R(3)+R(4))/(R(2)+R(3)+R(4)+R(7) ) 

2900 IF X=3 OR I=0 THEN 2920 

2910 GAIN=K1*F1(K)*2/(P1(J)°2+F1(K) 72) 

2920 RETURN 
2930 REM 


C=##H HHH\ \"SR,RS, 


SUBROUTINE FOR BP & BR COMPONENTS 


DENORMALIZE LP & HP 


pay to get rid of the hum. 


A more practical design could be a filter with Fc = 50 Hz, BW Tuning frequencies _ 
= 10 Hz, 40 dB down at 51 Hz, and a passband ripple of 0.1 dB. a 0.65 
For this filter the notch frequencies are 49.148, 50.000, and ; 3 ike on e 


50.867 Hz, much easier to set up and much less likely to affect 


the frequency response seriously if they drift by 0.1 Hz. 8.221 kHz 13.18 


Notch frequencies 


Construction of active elliptic filters 


Constructing active elliptic filters is the same as constructing 9.000 die 
active Chebychev filters in that you design your layout as if you on ee she 


were constructing a high gain audio amplifier. For example, 
you need to keep all signal leads as short as possible, keep out- 


put leads away from input leads, put 100n (0.1 uF) ceramic Filter block number 1 


capacitors from each power supply pin to earth on each IC, and ae é : i. i a 1 : ts ae : 
use 100n ceramic plus 1000 uF electrolytic capacitors to bypass C3=503 640 : 5 Bae aa gue ANS 
the power supply leads where they enter the filter. ie : a. Ge fa 3 ine Ere ne. lel 


Since active filters cannot be used above about 100 kHz, there RAb= 52.808 kOhms 
is no need to use double sided printed circuit board unless you Th 
; ere is no C5 or RS 
end up with lots of crossovers or long links in your layout, in RG6= 18.401 kOhms Pooes: Tenet 
which case it may be more convenient to put some of the tracks The ea iy ae Enis block 8-060 0550. 12 ae 
on the component side of the board. 


Filter block number 2 


AM radio filter Gl=-12.860- nF Rl= 3.011 kOhms 

At this stage it is worthwhile to do the complete design of a ee ; ee nF R2= 2.399 kOhms 
cri = .2 nF R3= “4.797 BOnms 

couple of active elliptic filters to make sure that you have | a 4=2.858 nF RA= 13.550 kOhms 

copied the program correctly and to point out a few details of The ve. 26 wets Ser aS ) 

the procedure. The first filter is the one to remove the 9 kHz beat R6= 10.011 k Ohms R7= 8.859 kOhms 

frequency and the “monkey chatter” from the output of an AM The a of “tha = ieee os 1 3922 87. 4B 

radio. We decide as a first try to use Fc = 8 kHz, passband ripple " , 7058 

of 0.1 dB, and 30 dB attenuation at 9 kHz. The program of Figure Filter block number 3 

5.1 tells us that the order is 6, the highest Q is only 12, and of the Piz 10.4105 nk Ri- 2.296 kOhms 

three notches, one is at 9.138 kHz. This is the notch that we will Qos ~ 6-891 aE R2- 2.874 kOhms 

move to 9 kHz. After some experimentation we find that mov- C3= 2.810 nF R3- 5.748 kOhms 

ing the stopband edge to 8.873 kHz and changing nothing else C4= 2.246 nF R4= 10.333 kOhms 

produces the design frequencies and Qs shown at the top of There is no C5-or R5 

Figure 5.7. R6= 13.933 kOhms R7= 7.092 kOhms 


The gain of this block is 176224. 17 os 


2940 FOR J=1 TO 4 

2950 R(J)=RL(J)*RFACTOR:C(J)=CL(J)*CFACTOR 

2960 NEXT J 

2970 IF ODD=1 THEN R(5)=RL(5)*RFACTOR:C(5)=CL(5)*CFACTOR 

2980 R(6)=RFACTOR*RL(6) :R(7)=RL(7)*RFACTOR 

2990 RETURN 

3000 REM DISPLAY SUBROUTINE 

3010 C=C(1):GOSUB 3250:R=R(1):GOSUB 3330 

3020 PRINT USING "C1i=###8.###\ \ R1L=### . HHR\ \";C,C8,R, RS 
3030 C=C(2):GOSUB 3250:R=R(2):GOSUB 3330 

3040 PRINT USING "C2=###.###\ \ R2=### . ###\ \";C,C$,R,RS 
3050 C=C(3):GOSUB 3250:R=R(3):GOSUB 3330 

3060 PRINT USING “C3=###8.###8\ \ R3=H### . HHH\ \";C,C$,R,RS 
3070 IF Ki>1 THEN 3100 

3080 C=C(4):GOSUB 3250:R=R( 4) :GOSUB 3330:S=R:S$=R$: R=R(7) :GOSU 

B 3330 

3090 PRINT USING “C4=###8 .##8#\ \ R4a=H### . #HH\ \ R4b=# 
HH. HHR\ \";C,C$,S,5$,R,R$:GOTO 3120 

3100 C=C(4):GOSUB 3250:R=R(4):GOSUB 3330 

3110 PRINT USING "“C4=### .###\ \ R4=H### . HHH\ \";C,C$,R, RS 
3120 IF ((X=1 OR X=2) AND (ODD=0 OR I<V)) OR X=3 OR X=4 THEN PRI 
NT "There is no C5 or R5.":GOTO 3150 

3130 C=C(5):GOSUB 3250:R=R(5):GOSUB 3330 

3140 PRINT USING "C5=###.###\ \ R5S=H### . HHH\ 4°30, C88, RS 
3150 R=R(6):GOSUB 3330:S=R:S$=R$:IF Ki>1 THEN R=R(7):GOSUB 3330 
3160 IF Ki>1 THEN 3170 ELSE 3180 

3170 PRINT USING “R6=##8#. ###\ Ni R7=H#H#H . HHR\ \"35,58,R,8 
$:GOTO 3190 

3180 PRINT USING "R6=#8#8#. ###\ x There is no R7.";S,5$:GO 
TQ 3190 

3190 IF X=3 THEN 3210 

3200 G=8.686*LOG(GAIN):PRINT USING "The gain of this block is # 
#.## which is ##.## dB.”;GAIN,G:G1=G1*GAIN:G2=G2+G 

3210 INPUT “To continue, press ENTER." ,SS$ 

3220 PRINT: RETURN 

$9390 SEM tt , OVERALL GAIN 2. 
3240 PRINT USING"The overall gain of the filter is HHH HH whic 

h is ###.## dB.";G1,G2:GOTO 3410 

3250 REM _____——s—._ . SUBROUTINE FOR CAPACITOR UNITS 

3260 IF C>=1 THEN C$=" FEF” 

3270 IF C>=.001 THEN C=C¥1000!:C$=" mF": GOTO 3310 

3280 IF C>=.000001 THEN C=C*1000000!:C$=" uF":GOTO 3310 


Overall filter gain is 1.46=3.32 dB 


Figure 5.7. Tuning frequencies, Qs, notch frequencies and 
component values for the AM radio filter. 


Now we are happy with this design we move on to part 2 of 
the program which presents us with the values for the compo- 
nents for the first filter block and pauses so that they can be 
printed out or copied down. Pressing ENTER displays the sec- 
ond block and so on. The values are shown in the bottom part of 
Figure 5.7, and the final circuit is in Figure 5.8. The series and 
parallel combinations of components were calculated using the 
resistor and capacitor programs given in an article in the 
November 1987 issue of AEM. 

The complete circuit shows all the components that are 
needed for the filter. This emphasises one of the main steps in 
practical filter design. Before starting a pc board design, you 
have to know how you are going to make up each resistor and 
capacitor. There is still some leeway if you are not happy with 
your board layout in the design stage. It is often possible to 
change from two resistors or capacitors in series to two in paral- 
lel (or vice versa) and still get the value within tolerance, and at 
the same time improve the layout of the copper tracks. 


Audio filter for amateur radio 


The requirements for the 3 kHz wideband BP filter for amateur 
use are much less stringent than those for the AM radio filter. 
There is no particular frequency that we wish to remove so we 
don’t mind where the notches are. Using Fc = 3 kHz, passband 
ripple of 0.25 dB, and 40 dB attenuation at 4 kHz for the LP fil- 
ter together with a 3rd order Chebychev HP filter for the low fre- > 


3290 IF C>=1E-09 THEN C=C*1E+09:C$=" nF":GOTO 3310 

3300 C=Cx1LE+32:C$=" pF" 

3310 RETURN 

3320 REM ___ ——._. SUBROUTINE FOR RESISTOR UNITS ______.__ 
3330 IF R>=1000000! THEN R=R/1000000!:R$=" MOhms":GOTO 3360 
3340 IF R>=1000! THEN R=R/1000!:R$=" kOhms":GOTO 3360 

3350 R$=" Ohms “ 

3360 RETURN 

3410 PRINT “End of programme." :END 
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Figure 5.8. Final circuit of AM radio filter. 


quencies gives the tuning frequencies shown in Figure 5.9. The 
final circuit is in Figure 5.10 in which the Chebychev filter has 
been put first. 

The RC circuit at the output makes it essential for the follow- 
ing stage to have a high input impedance. If you use two LF353s 
for the filter, you could put the RC filter first, followed by the 


Elliptic LP 
Tuning frequency 


1.664 kHz 
2.504 kHz 
3.103 kHz 


Notch frequency 


4135 kHz 
6.015 kHz 


Chebychev HP 


489.905 Hz 
324.865 Hz 


Figure 5.9. Tuning frequencies, Qs, and notch frequencies for 
the audio filter for amateur radio. 


spare amplifier connected with a gain of +1, and feed the out- 
put from this amplifier into the input of the Chebychev part of 
the filter. Alternatively, you could put the spare amplifier after 
the RC filter. The choice is yours. 


Attenuation of elliptic filters 


The calculation of the attenuation of an elliptic filter can only 
be carried out after the tuning frequencies, Qs, and notch fre- 
quencies are all known. These were all calculated in part 1 of 
the active filter program (Figure 5.1), so the program of Figure 
5.11 has been written simply to be attached to the end of Figure 
5.1. The program only works for LP and HP filters. If you wish to 
go a stage further, you can add your own subroutine to plot the 
attenuation as a function of frequency. 


Figure 5.10. Final circuit of audio filter. 





Phase shift and delay 


The program of Figure 5.11 also includes the necessary code to 
calculate the phase shift and time delay of elliptic LP and HP 
filters. The phase shift of elliptic filters in the passband is simi- 
lar to that of Chebychev filters, since their frequency response 
is similar. 

As we already know, the time delay of a filter is mathemati- 
cally related to the phase shift, so one would expect there to be 
some fluctuations in the slope of the time delay-vs-frequency 










Figure 5.11. GWBASIC programme to calculate the 
attenuation, phase, and time delay of elliptic LP and HP 
filters. This programme adds on to the end of the programme 
of Figure 5.1. 


2200 IF X>2 THEN PRINT “This programme can only do calculations for LP and HP fi 
lters. ":GOTO 120 

2210 IF X=1 THEN:S=1:FOR I=1 TO V:W(I)=2*PI*P1(1):NEXT I:IF ODD=1 THEN W(V+1)=2* 
PI*P1(V+1) 4 

2220 IF X=2 THEN:S=-1:FOR I=1 TO V:W(1I)=2*PI*FC*FC/P1(1):NEXT I:IF ODD=1 THEN W( 
| V+1)=2*PI*FCXFC/P1(V+1) 

2230 INPUT “At what frequency [ Hz ] would you like the attenuation, phase, and 
delay ?",F:W=2!*PI*F:FF=F/FC:IF X=2 THEN FF=FC/F 

2240 IF FF=1 THEN Z=0 ELSE Z=SQR(ABS(1-1/FF/FF) ) 

2245 FOR I=1 TO V:Z(1)=SQR(1-1/F(I)/F(1)):IF Z(1)=Z THEN PRINT “The attenuation 
at this frequency is infinite." :ATTEN=999.99:GOTO 2270 ; 
2250 NEXT I:IF FF>1 THEN L=((2Z+1)/ABS(Z-1))7(NO/2):FOR I=1 TO V: L=L*(Z+Z(1))/(Z- 
Z(1I)): NEXT I: ATTEN=4.343*LOG(1+.25*EP2*(L+1/L)*2):GOTO 2270 

2260 B=.5*NOXATN(-2*Z/(Z*Z-1)):IF B<O THEN B=PI+B 

2263 FOR I=1‘TO V:B1=ATN(-2*Z*2Z(1I)/(Z2*Z-Z(1)*Z(1))):IF B1<0 THEN B1=PI+B1 

2265 B=B+Bl:NEXT I: ATTEN=4.343*L0G(1+EP2*(COS(B)*2)):IF ODD=1 THEN ATTEN=4.343*L 
OG(1+EP2*(SIN(B)~2)) 

2270 PHASE=0:FOR I=1 TO V:P=ATN(W*W(I)/Q(1)/(W(1)*W(1)-W*W)):IF P<O THEN P=PI+P 
2280 PHASE=PHASE+P:NEXT I 

2290 IF ODD=1 THEN: P=ATN(W/W(V+1)) :PHASE=PHASE+P 

2300 D=0:FOR I=1 TO V:D=D+W(1T)*(W(1T)~2+W°2)/Q(1)/( (W(1) ~2-W°2) ~2+(W(1)*W/Q(I)) 72 
):NEXT I:IF ODD=1 THEN D=D+W(V+1)/(W(V+1)°2+W°2) 

2310 GOSUB 2330:PRINT USING “Atten=###.## dB Phase=####.## degrees 
#.##\ \" ; ATTEN , PHASE*180/PI ,D, DD$ 

2320 INPUT “Would you like to try another frequency [ Y or N ] ?",ANS$:IF ANS$=" 
Y" OR ANS$="y" THEN 2230 ELSE 3140 

2330 IF D>=1 THEN DD$=" sec “:GOTO 2360 

2340 IF D>=.001 THEN D=D*1000!:DD$=" msec “:GOTO 2360 

2350 D=D*1000000! :DD$="" usec ” 




















Delay=## 










2360 RETURN 
3140 PRINT “End of programme.” :END 






curve, and indeed there are. 

This has given elliptic filters something of a bad name in 
audio circles, but the examples shown in Figure 5.12 put the 
facts into perspective. In the Figure are the time delay curves for 
a Butterworth, Chebychev, and elliptic filter, each having Fc = 1 
kHz, 40 dB attenuation at 1.5 kHz, and, in the case of the 
Chebychev and elliptic filters, 0.1 dB ripple in the passband. To 
achieve this degree of attenuation, the Butterworth filter has to 
be of order 12, the Chebychev of order 8, and the elliptic of 
order only 5. 

At low frequencies the amount of delay is related to the order 


to 93D 
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Display 
CRT 6-inch rectangular. 
Graticule Internal, 8 x 10 div (1 div= 1m), Horizontal and 
vertical center lines further marked in 0.2 div 
increments, marking for measurement of rise time 






Ex Sales Tax lands 
$996 inc tax 






Accelerating 
Potential 






2kV. 







Voltage: 5V or more. 
Effective bandwidth: DC to 2 MHz. 
Max. input voltage: 30V (DC + AC peak). 


External Intensity 
Modulation 



























Vertical Deflection 
Sensitivity 






5mV/div to 5V/div in 10 calibrated steps + 3%. 
1mV/div, 2mV/div +5% when using 

x5 magnifier. 

Uncalibrated continuous control between steps 
1 25; 

DC to 20 MHz (—3 dB). 

DC to 7 MHz (—3 dB) when using x5 magnifier. 
17.5 ns. 

50 ns when using x5 magnifier. 

300V (DC + AC peak) or 500Vp-p AC at 1 kHz. 
AC, GND, DC. 

1MQ approx. 25 pF. 

















Wouldn't you pay a bit more for 
features like this? 









Bandwidth 











Rise Time 




















MAX. Input Voltage 
Input Coupling 
Input Impedance 


Q Quality Hitachi engineering 
CQ) Two year Warranty 









Q | j d ji Hi h . b Display Mode CH1, CH2 (normal or invert), ALT, CHOP, ADD 
CH1 Vertical Voltage: approx. 20mV/div into 502 
ne u es two qua ity itac I pro es Signal Output Bandwidth: 50 Hz to 5 MHz (—3 dB) into 502. 





CH1: X-axis. CH2: Y-axis. 

5mV/div to 5V/div. 

1mV/div, 2mV/div when using x5 magnifier. 
DC to 500 kHz (—3 dB). 

3° or less from DC to 50 kHz. 


X-Y¥ Operation 
Sensitivity 





Q Tough all metal case and front panel 

Q Ideal for servicemen - small footprint and 
light weight (310x370x130mm 6kg) 

Q Extensive triggering facilities including TV 
sync and vertical mode for steady traces 
when input frequencies differ widely 

2 Free 55 page operating manual with 
circuit diagram 


rder now. Call 
Sydney (02)6485455 32 Parramatta Rd, Lidcombe 2141 















Bandwidth 
Phase Difference 


Horizontal Deflection 
Sweep Time Range 









0.2 us/div to 0.2s/div in 19 calibrated steps + 3%. 
100 ns +5% when using x10 magnifier 

(20 ns and 50 ns uncalibrated). 

Uncalibrated continuous control between steps 
ee 25: 























Trigger 
Trigger Mode 





Automatic (sweep runs in absence of a triggering 
signal and for signal below 30 Hz), Normal (sweep 
runs when triggered), TV-V, TV-H. 

CH1, CH2, V-MODE, External, Line. 


2MHz to 
20Hz to 2MHz >O0MHz 
CH1 and CH2 i 0.5 div 









Trigger Source 
Trigger Sensitivity 




















1.5 div 
External 20mV 800mV 





















Trigger Couplin ; 
Fax (02)647 1545 Telex AA24949_ P.O.Box 14 Lidcombe 2141 Lie nlf eae 
Calibrator Square wave. Voltage: 0.5V +3%. 


Melbourne (03) 4800111 72-74 Chifley Drive, Preston 3072 
Adelaide (08)3540588 Brisbane (07)2/7 4422 


Perth (09) 325 9333 
Bell Test & 
Measurement 


Frequency: Approx. 1kHz 


Voltage - 100/120/220/240 V + 10%. 
Frequency : 50/60/400 Hz. 

Power consumption : approx. 30 W. 
Rated range of use: +10 to 35°C. 
Limits of operation: 0 to 50°C. 
Storage and transport: —20 to 70°C. 


Dimensions 310(W) x 130(H) x 370(D) mm. 
12.2 x 5.1 x 14.6 in. 
Weight —SSSS~*d «rox, 6 kg 13.2 i. 
20,000 hours for target value. 


2 AO See ee se teeth Genie a Be 
Two AT-10AJ1.5 probes, Fuse, Power cable, 
Operation manual. 










Power Supply 















Ambient Temperature 



























MTBF 
Accessories Supplied 





The measure of quality 


A Division of Bell-IRH Ltd (inc in N.S.W.) 
Prices subject to change without notice 








semiconductor scene 


The transistor is 40! 


THE WEEK this column was prepared, the device which 
ushered-in the solid-state revolution, the transistor, turned 40. 
It was born on December 23 1947, the work of three parents — 
John Bardeen, Walter Brattain and William Shockley, working 
at the AT&T Bell laboratories in Murray Hill, New Jersey USA. 

Dubbed Bell Labs’ “Christmas gift to the world”, the transis- 
tor was born when the team first demonstrated the “transistor 
effect” — the amplification of a voice signal by a semiconduc- 
tor crystal in a circuit. 

A colleague, John Pierce, coined the term transistor, from 
the device’s ability to transfer resistance from one wire con- 
tact to another. He was later credited with the idea of the first 
practical communications satellite, a project that could never 
have been realised without the invention of the transistor. 

Shockley, Bardeen and Brattain received the 1956 Nobel 
Prize in Physics for their achievement. It spawned the 
worldwide semiconductor industry, the core of today’s bur- 
geoning electronics, communications, computing, entertain- 
ment, medicine, space technology and related industries. 








Digital-to-analogue converter 
with microprocessor interface 


It seems that digital-to-analogue and analogue-to-digital con- 
verters (DACs and ADCs) are “hot” devices these days, with 
many distributors and retailers reporting good demand for a 
variety of products. 3 

Market leader, Analogue Devices, has specialised in DAC 
and ADC devices for many years, releasing a steady flow of 
interesting products. Among a whole sheaf of DAC and ADC 
product releases to fall out of the mail bag this month is their 
AD557, an economical chip that is a complete digital-to- 
analogue converter and interface. 

Powered from +5 V, it is an 8-bit device with an on-board 
voltage reference, output amplifier and a double-buffered mic- 
roprocessor interface. It offers true 8-bit performance without 
the external trims and components required by other similar 
types. It dissipates only 75 mW and comes in a 16-pin DIL 
package. 

Further details from the distributors, Parameters Pty Ltd, 
PO Box 261, North Ryde 2113 NSW. 


New Era in high current 
regulators 


New Era Electronics manufactures a line of high current reg- 
ulators in both fixed voltage and variable forms. They have 5 
V and 12 V positive three-terminal regulators in a 10 amp rat- 
ing featuring built-in protection facilities such as output short 
circuit current limiting, thermal overload and safe operating 
area protection. The device simple shuts down, protecting 
itself and the load circuit until the fault is removed. 

The 5 V/10 A device is known as the 78P05. The 12 V/10 A 
device is, you guessed it — the 78P12. Both have a low dropout 
voltage of typically 2.5 V at 10 A. 
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New, Era also make the 78PGA, a positive four-terminal 
adjustable voltage regulator. It can deliver a rated continuous 
load current in excess of 10 A over an output voltage range of 
5 to 24 volts. Like the others, it features built-in protection 
and a low dropout voltage, also typically 2.5 V at 10 A. 

All three come in a TO-204 metal package. Similar versions 
rated at 5 A are also available. 

See your local George Brown outlet (in all states), or write 
to The George Brown Group, Marketing Division, 456 Spencer 
St, West Melbourne 3003 Vic. 





success for local high-tech chip 
designer 


Australia’s first specialised ‘“Multiproject Wafer” (MPW) IC 
prototypes were packaged and shipped from local high-tech 
Adelaide chip designer Integrated Silicon Design in 
December last. Processed at ORBIT Semiconductor Inc of 
Sunnyvale, California, some 15 separate IC designs were 
incorporated on a single wafer, 14 being Australian designs, 
and one from the UK. 

The process employs a “two micron, double metal CMOS” 
process and performance specifications released showed 
characteristics were some 20% better than published specifi- 
cations. This was a special bonus to customers who had 
received their chips in a record nine weeks after submission, 
with actual process turnaround time of only 14 days, accord- 
ing to ISD. 

ISD claim the overwhelming success of this inaugural two 
micron double metal MPW process has established a new 
standard of world-class microelectronics technology in 
Australia. 


Fast, low power RAMs 


IDT has released two 16K static RAMs which feature low 
power consumption and fast access times, both fabricated in 
IDT’s high performance, high reliability CEMOS technology. 


The IDT6167 is a 16K x 1-bit RAM featuring access times as 
fast as 15 ns and a maximum power consumption of only 550 
mW, the makers claim. In standby mode, it consumes typi- 
cally less than 10 microwatts! A low power (LA) version is 
also available, ideal for battery-backed RAM applications as it 
consumes only one microwatt from a 2 V supply! 

IDT’s equivalent to the industry standard 2K x 8-bit 6116 is 
the IDT6116SA, featuring access times as fast as 30 ns and a 
power consumption of just 495 mW. The low power (L) ver- 
sion typically consumes only one to four microwatts from a 2 
V battery in battery-backed applications. 

The inputs and outputs of both devices are TTL-compatible 
and they both operate from a single 5 V supply. 

Contact your local George Brown Group outlet, or the 
George Brown Group Marketing Division, 456 Spencer St, 
West Melbourne 3003 Vic. 


Flat pack audio amp 


Amongst National Semiconductors positively gi-normous 
range of ICs, you’ll find a comprehensive set of audio amps, 
the LM380 and LM386 being widely known. However, look- 
ing a bit deeper into their range, one finds the LM383, a 7 Ww 
output audio amp housed in a convenient TO-220 flat-pack. 

Designed primarily for automotive applications (i.e: car 
radios), it has a high 3.5 amp output current capability to 
drive low impedance loads at relatively low distortion levels. 
It’s cheap, too, being available retail for around $5 to $6. 

The LM383 features current limiting and thermal overload 
protection, so it's difficult to blow up — ideal for the 
enthusiast. The output is ac short-circuit protected and it 
exhibits no turn-on transients (“thump”). You can set the gain 
with external components and it has enough sensitivity to 
avoid the necessity of a preamp. It requires very few external 
parts, as the accompanying applications circuit shows and is 
easily attached to a heatsink with a single bolt. This is great as 
you can use common pc-mount heatsinks, or bolt it to a chas- 
sis for heatsinking. It’s used as the audio amp in this issue's 
VHF Satellite Receiver project. 


Typical Application 





The 0.2 uF (200n) capacitor from the output pin to ground 
in the applications circuit should be placed as close as possi- 
ble to pins 3 and 4 for stability. A typical pc board layout is 
shown here, too. 

You can get the LM383 at Geoff Wood Electronics in Lane 
Cove, Sydney, Ritronics in A’Beckett St in the City and High 













Vee 2000 uF 


GND 


OUTPUT 


INPUT 
GROUND Cs) HEAT SINK * 
aaa a 470 pF 


Output Power vs 
Supply Voltage 


L=2,Vs= 13. 


OUTPUT POWER (W) 
DISTORTION (%) 





OUTPUT POWER (wi 


Vsupecy (V) 


St in Northcote, Melbourne and Stewart Electronic Compo- 
nents down in Huntingdale. Tandy stores carry it as a stock 
line (LM383/TDA2002 — cat. no. 276-703). 


The TLC548 A-D converter revisited 


Having expounded at length on the virtues of this marvellous 
little device in our first column in September last, we've had a 
number of calls about where it might be obtained. Well, we've 
got some good news for you. | 

Tandy’s 1988 catalogue lists it as a stock item, down on 
page 107, cat. no. 276-1796. It comes with data and at $12.95 
would have to be good value. See your local Tandy store. 


EC1F11SK FORTH DEVELOPMENT SYSTEM 
NEW YEAR SPECIAL 
“FANTASTIC FORTH KIT” 
WAS $185.00 NOW $99.00 
FORTH DEVELOPMENT, LEARN THE EASY WAY. 

PCB PLUS PARTS LIST BIPOLAR PROM (28L22) R65FR1 


MANUAL &ASSAYNOTES — R65F11AP QUIP SOCKET 
RSC FORTH MANUAL 














Pe 


en Energy Control International Pty Ltd, 26 Boron St, Sumner Park 
Clou Qld 4074. Phone (6107)376 2955. FAX (6107)376 3286. Telex 
re ie Ss AA43778. NZ Office: 104 Dixon St, Wellington 644858742 
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XE1216E 


SMARTWATCH 


FEATURES 


CL) SmartWatch keeps track of hundredths of 
seconds, seconds, minutes, hours, days, 
date of month, months and years. 


_. Adds timekeeping to any 28-pin JEDEC Byte 
Wide memory location. 


_. Embedded lithium energy cell maintains 
calendar time for more than 10 years in the 
absence of power. 


|. Timekeeping function is transparent to 
memory operation. 


Month and year determine the number of 
days in each month. 


ui 


‘_ Proven gas-tight socket contacts. 
i, Full 10% VCC operating range. 
(} Operating temperature range 0°C to 70°C. 


(| Accurate to within 1 min./month @25°C. 


INC. 


DESCRIPTION 


The XE1216E is a 28-pin, 600-mil-wide DIP 
socket with a built-in CMOS timekeeper func- 
tion and an embedded lithium energy source to 
maintain time and date. It accepts any 28-pin 
bytewide ROM or volatile RAM. A key feature of 
the SmartWatch is that the timekeeper function 
remains transparent to the memory device plac- 
ed above. The SmartWatch monitors VCC for an 
out-of-tolerance condition. When such a condi- 
tion occurs, an internal lithium energy source is 
automatically switched on to prevent loss of 
watch data. The SmartWatch uses pins 1, 8, 10, 
11, 20 and 22 for timekeeper control. All pins 
pass through to the socket receptable except 
for pin 20 (CE) which is inhibited during the 
transfer of time information. 


The SmartWatch provides timekeeping infor- 
mation including hundredths of seconds, 
seconds, minutes, hours, days, date, month and 
year information. The date at the end of the 
month is automatically adjusted for months 
with less than 31 days, including correction for 
leap years. The SmartWatch operates in either 


24-hour or 12-hour format with an AM/PM in- 


dicator. 


Pin 1 A14 
Pin8& A2 
Pin 10 AO - 
Pin 11 DQO - 


Address Bit 14 (RESE 
Address Bit 2 (READ/WRITE) 
Address Bit 0 (Data Input) 
1/00 (Data Output) 

Pin 14 GND - Ground 

Pin 20CE ~- Conditioned Chip Enable 
Pin 22 OE - Output Enable 

Pin 28 VCC - +5 VDC to the Socket 


All pins pass through the Socket except 20. 





OPERATION 


A highly structured sequence of 64 cycles is used to gain access to time information and temporarily 
disconnect the mated memory from the system bus. Information transfer into and out of the SmartWatch 
is achieved by using address bits AO and A2, control signals OE and CE, and Data I/O line DQO. All 
SmartWatch data transfers are accomplished by executing read cycles to the mated memory address 
space. Write and read functions are determined by the level of address bit A2. When address bit A2 is 
low, a write cycle is enabled and data must be input on address bit AO. When address bit A2 is high, a 
read cycle is enabled and data is output on data I/O line DQO. Either control signal (OE or CE) must 
transition low to begin and high to end memory cycles which are directed to the SmartWatch. However, 
both control signals must be in an active state during a memory cycle. Communication with the SmartWatch 
is established by pattern recognition of a serial bit stream of 64 bits which must be matched by 
executing 64 consecutive write cycles, placing address bit A2 low with the proper data-on address bit 
AO. The 64 write cycles are used only to gain access to the SmartWatch. Prior to executing the first of 64 
write cycles, a read cycle should be executed by holding A2 high. The read cycle will reset the 
comparison register pointer within the SmartWatch insuring the pattern recognition starts with the first bit 
of the sequence. When the first write cycle is executed, it is compared to bit 1 of the 64-bit comparison 
register. If a match is found, the pointer increments to the next location of the comparison register and 
awaits the next write cycle. If a match is not found, the pointer does not advance and all subsequent 
write cycles are ignored. If a read cycle occurs at any time during pattern recognition, the present 
sequence is aborted and the comparison register pointer is reset. Pattern recognition continues for a total 
of 64 write cycles as described above, until all the bits in the comparison register have been matched 
(this bit pattern is shown in Figure 1). With a correct match for 64 bits, the SmartWatch is enabled and 
data transfer to or from the timekeeping registers may proceed. The next 64 cycles will cause the SmartWatch 
to either receive data on Data!n (AO) or transmit data on Data Out (DQ0O), depending on the level 
of READ/WRITE (A2). Cycles to other locations outside the memory block can be interleaved with CE 
and OE cycles without interrupting the pattern recognition sequence or data transfer sequence to the 
SmartWatch. 





An unconditional reset to the SmartWatch occurs by either bringing A14 (RESET) low, if enabled, or on 
power up. This RESET can occur during pattern recognition or while accessing the SmartWatch 
registers. RESET causes access to abort and forces the comparison register pointer back to Bit 0 
without changing registers. 
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NONVOLATILE CONTROLLER OPERATION 


The XE1216E SmartWatch performs circuit functions required to make the timekeeping function non- 
volatile. First, a switch is provided to direct power from the battery or VCC supply, depending on which 
voltage is greater. The second function provides power fail detection. Power fail detection occurs at 
typically 4.25 volts. Finally the nonvolatile controller protects the SmartWatch register contents by 
ignoring any inputs after power fail detection has occurred. Power fail detection also has the same effect 
on data transfer as the RESET input. 





SMARTWATCH COMPARISON REGISTER DEFINITION — Figure 1 


HEX VALUE 


C5 





NOTE: 


The pattern recognition in Hex is C5, 3A, A3, 5C, C5, 3A, A3, 5C. The odds of this pattern being acciden- 
tally duplicated and causing inadvertent entry to the SmartWatch is less than 1 in 10! 


SMARTWATCH REGISTER INFORMATION 


The SmartWatch information is contained in 8 registers of 8 bits each which are sequentially accessed 
one bit at a time after the 64-bit pattern recognition sequence has been completed. When updating the 
SmartWatch registers, each must be handled in groups of 8 bits. Writing and reading individual bits 
within a register could produce erroneous results. These read/write registers are defined in Figure 2. 


Data contained in the SmartWatch registers are in binary coded decimal format (BCD). Reading and 


writing the registers is always accomplished by stepping through all 8 registers, starting with bit 0 of 
register 0 and ending with bit 7 of register 7. 


AM-PM/12/24 MODE 


Bit 7 of the hours register is defined as the 12- or 24-hour mode select bit. When high, the 12-hour 
mode is selected. In the 12-hour mode, bit 5 is the AM/PM bit with logic high being PM. In the 24-hour 
mode, bit 5 is the second 10 hour bit (20-23 hours). 


OSCILLATOR AND RESET BITS 


Bits 4 and 5 of the day register are used to control the RESET and oscillator functions. Bit 4 controls the 
RESET (pin 1). When the RESET bit is set to logical 1, the RESET input pin is ignored. When the RESET 
bit is set to logical 0, a low input on the RESET pin will cause the SmartWatch to abort data transfer 
without changing data in the watch registers. Bit 5 controls the oscillator. This bit is shipped from 
XECOM set to logical 1, which turns the oscillator off. When set to logical 0, the oscillator turns on and 
the watch becomes operational. 


ZERO BITS 


Registers 1, 2, 3, 4,5 and 6 contain one or more bits which will always read logical 0. When writing these 
locations, either a logical 1 or 0 is acceptable. 








SMARTWATCH REGISTER DEFINITION — Figure 2 
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ABSOLUTE MAXIMUM RATINGS* 


Voltage on any Pin Relative to Ground -1.0V to + 7.0V 
Operating Temperature 0°C to 70°C 
Storage Temperature -40°C to 70°C 


Soldering Temperature 260°C for 10 Sec. 


*Thisisa stress rating only and functional operation of the device at these or any other conditions above those indicated in the operation sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS 


(0°C to 70°C) 


Logic 0 


D.C. ELECTRICAL CHARACTERISTICS (0°C to 70°C, VCC = 4.5 to 5.5V) 


Output @ 0.4V 


CAPACITANCE 


PARAMETER SYMBOL 
CIN 





A.C. ELECTRICAL CHARACTERISTICS (0°C to 70°C, Vcc = 5V + 10%) 
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(0°C to 70°C, Voc < 4.5V) 





Recovery at Power Up 


VCC Slew Rate 4.5 -3V 
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10 100 1000 10000 


Frequency Hz 
Figure 5.12. Time delay of Butterworth, Chebychev, and 
elliptic filters, each having Fc=1 kHz, 40 dB attenuation at 1.5 
kHz, and in the case of the Chebychev and elliptic filters, 
0.1 dB ripple in the passband. 


(in this case the number of filter blocks). As the frequency gets 
near cutoff, the Butterworth delay rises smoothly to a peak of 
about double the low frequency delay. The Chebychev develops 
some kinks as the frequency approaches cutoff and the delay 
rises to about three times the low frequency value. The elliptic 
filter has a smooth transition to a peak about double the low fre- 
quency value. So the elliptic is actually better than the 
Chebychev. The reason is simply that the elliptic is only a 5th 
order filter whereas the Chebychev has to be 8th order. 

Figure 5.13 shows the phase shifts of the three filters 
described above. The phase shift starts at zero at low frequen- 
cies and falls smoothly to 90 x N degrees, where N is the filter 
order. The slopes of the curves change with frequency, and it i¢ 
the slope that determines the time delay. 

For comparison, Figure 5.14 shows the time delay of the same 
filters but with a ripple of 1 dB for the Chebychev and Elliptic 
filters. The Chebychev filter now need only be of order 7 
instead of 8. To help separate the curves and emphasise the 
detail, the frequency range of the graph has been reduced. The 
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Figure 5.13. Phase shift of the three filters described in Figure 
5.12 
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Inspiration 
Dear Roger, 


I would firstly like to congratulate you 
on your very fine magazine. 

I started out with a C64 eighteen 
months ago and no inclination towards 
radio whatsoever. But thanks to the inspi- 
ration generated by your publication, I 
now have my combined radio amateur 
callsign and am up and going on packet 
radio, listening to AMTOR and RTTY and 
dreaming of satellites. 

I have found that there is no need for 
me to buy several magazines per month 
now as AEM is enough to keep up with. I 
can appreciate how difficult it must be to 
keep the magazine alive and interesting. 
It looks as if the days of re-hashed whistl- 
ing egg timers and singing door chimes 
are gone, and I for one won’t miss them! 

Please keep up the good work. It’s 
appreciated. 


George Harris VK2KET, 
Maclaen, NSW 


An enthusiast 
Dear Roger, 


I have every issue of AEM since 
Number One, and have found them all 
interesting reading, with articles and con- 
structional projects to suit all shapes, 
SWRs and sizes. 

You seem to be able to consistently pull 
out of the barrel a magazine with enough 
theoretical articles and news to satisfy an 
RMIT Electronics student (I heard you 
say, “been there, done that!’’) and enough 
practical material to suit both myself and, 
I would imagine many others; with a 
minimum of advertising too! Elektor in 
AEM is an excellent idea (I hope the 
industry continues to supply esoteric 
components and printed circuit boards to 
suit same projects). The Semiconductor 
Scene is a column to look closely at. 

Now, apart from the occasional late, late 
issue, keep up the quality! 

Philip Gargano, 
Northcote, Vic. 


We certainly aim to keep up the quality 
and we’ve fixed the “late, late” issue prob- 
lem, as no doubt your're already aware. We 
don’t aim to maintain the advertising too 








“minimum”, as it pays for all those good 
projects and articles, better quality paper 
and binding, etc! But we don’t intend to 
crowd-out the editorial material with 
advertising, either. 


High voltage 
regulator 


Dear Sir, 


Recently, I had to design a regulated sup- 
ply to operate from a 120 volts unregulated 
input. A single chip regulator was either 
impossible at such a high voltage or too 
expensive. So I had to build it discrete. I 
designed a circuit and tried it at low vol- 
tages to see if it worked. And it did! Here it 


Qi 
BD140 
DARLINGTON 





At Vout = 10 V and Iout = 300 mA, the 
output ripple was 55 mV, aripple rejection 
of 40 dB. Though not an impressive figure, 
it can no doubt be improved. A problem 
though was drift: the output dropped 40 
mV in one minute, so a matched pair 
device would be recommended for the dif- 
ferential pair. 


The beauty of this circuit is simplicity, 
and hence speed. Its transient response 
should be quite good. 


Hey, how about a pure Class A hi-fi 
amplifier, for purists to build? Nelson Pass 
had a 20 W design in February 1977 Audio 
magazine. The design is very simple, the 
output stage consists of three parallel 
transistors and three parallel current 
sources. How about a lower power version 
so we can compare the sound of pure Class 
A with Class AB? 

How about an expose on amplifier 
topologies, from classical Class A, diffe- 
rential pair and feedback, feed forward, 
nested diff’ loops, and Nelson’s Pass secret 
STASIS topology? Just how does he keep 





The Bit Stream Flyer 


Undoubtedly the cheapest 1200/1200 bps (V22) 
modem in Australia — and all Australian made! 


ONLY $1 gg! ( (Allow $8.00 delivery). 


BANKCARD & MASTERCARD accepted. 
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current through an active device con- 
stant?! 

Could you please explain how one goes 
about designing amplifier inputs for 
minimum noise? Do you have any radical 
ideas for input stages for ultra-low noise 
amps for biological data acquisition? I 
would most appreciate some help here. 


Fabio Barone, 
Marsfield, NSW 


Your circuit for a regulator is quite “stan- 
dard”, and I’m not surprised it drifts. 
You'd be better off using an op-amp 
instead of the pair of BC547s. But that 
won't help fora high voltage circuit unless 
you use a special op-amp or more compli- 
cated circuit. The circuit won’t translate 
very well to high voltage application, 
either. 







INPUT 
MAX. 300Vdc OUTPUT 
UNREG. 


ey 


ZDL 
SOV 


*DUTPUT VOLTS’ 
CINSULATED SHAFT) 


172 W 


The circuit here, which employs a FET 
and transistor feedback or “error” 
amplifier will do the job. A BF458 series- 
pass transistor would be adequate for 
your application with 120 V input, whilea 
BF459 is preferred at higher voltages, 
otherwise you'd be sailing ‘close to the 
wind’ on the Vceo rating using a BF458. 
The  series-pass device should _ be 
mounted ona small, insulated heatsink. 

We’ll certainly consider your sugges- 
tions on hi-fi amps and see what can be 
done. 

The design of low-noise audio and low 
frequency amps is a subject too lengthy to 
go into here. However, you might look at 
the AEM6010 Low Level preamp (Oct. 
1985) and the Electromyogram (Mar. ‘86) 
for some suitable working designs. ®& 
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The Roland SYA-350 
data buffer 








Data buffers are legion in the marketplace. The choice is positively huge. 
Roland entered this crowded market niche last year, but avoided 
releasing a “me too” product by incorporating some highly functional 
and unique features aimed squarely at the CAD market. 


IN LATE 1987 the Roland Corporation, a com- 
pany well-known in the computing industry 
for its range of plotters and monitors, 
released a unique new product — the SYA-350 
Data Buffer. The product is set apart from 
other data buffers principally by the inclu- 
sion of a 3.5” floppy disk drive, on-line and 
off-line operation and both serial-parallel 
and parallel-serial interface conversion. The 
SYA-350 is aimed at the CAD/CAM market as 
it is clearly intended as a plotter buffer, 
though its features would be well 
appreciated in other applications. 

On first examination it is definitely an 
impressive device, just judging by features 
alone. 

If you operate a CAD system, as we have 
done here at the magazine from production 
of the first issue, you'll appreciate one of their 
major limitations — the time taken in plotting. 
The computer is tied up for the time it takes 
to plot, particularly with large, complex 
drawings. 

Our CAD system comprises an IBM PC/XT 
(the genuine article!) with twin 360K flop- 
pies and 10M hard drive (at around three 
years old, getting a little long in the tooth, but 
an “upgrade path” is under active considera- 
tion). The primary CAD package is AutoCAD 
and our output device is a Houston DMP42 
“sweet lips” or roller-type pen plotter. We use 
A2-size special plotter paper for circuit draw- 
ings and the like, and special (expensive!) 
draughting film (A2, again) for pc board 
plots. 

We surveyed the time taken in plotting 
here at the magazine during a typical(?) pro- 

‘duction month. We do at least one check plot 

and one final plot for each drawing, or group 
of small drawings, sometimes four or more 
check plots with the more complex draw- 
ings. A complex, detailed drawing taking up 
a large proportion of an A2 sheet takes 
around 20-40 minutes to plot. With around 
150 hours (maximum) of draughting time 
available in a month, when the count of plot- 
ting time approached 30 hours (20% of 
maximum available time, more when you 
consider average “lost time”) a few eyebrows 
were raised! 

What about spooling it through RAM? A 
good idea for word processing, but CAD 
drawings can be very memory intensive, not 
to mention the “memory overhead” required 
for the program itself; a resident 640K, even 
1M, becomes insufficient. In a word, imprac- 
tical (else the practice would be widespread). 
Hence, a buffer, installed between the com- 


puter’s output port and the output device, is 
the ideal solution. The name of the game is 
improved productivity. 


Features and functions 


The SYA-350 features 640 Kbytes of RAM, a 
double-sided, double-density 3.5” disk drive 
and both Centronics parallel and RS232 
serial inputs and outputs, four connectors in 
all. 

The unit is supplied with system disk, con- 
taining the system software; a formatted data 
disk, ready for use; an ac power cord with IEC 
line socket; an operation manual and a vinyl 
dust cover. The manual is surprisingly well 
written and comprehensive (I say surpris- 
ingly, because it’s rare in the computer trade). 
It includes all the necessary pin-outs and 
specifications for the various interfaces used 
and gives a detailed and clearly written 
description of the software commands. 

The front panel contains three pushbut- 
tons and six LED indicators, ranged to the 
right of the 3.5” disk drive. The three 
pushbuttons are: REPLOT, which activates a 
replot of a drawing stored previously; OUT- 
PUT CONTROL, which turns the output on 
or off; and CLEAR, which clears the buffer 
RAM. The indicators are: POWER/ERROR, 
which goes on at power-up and blinks when 
there’s an operational error; READY, which 
goes on when the buffer’s ready for use; two 
output LEDs which show parallel or serial 
operation of the output port in use; and two 
buffer LEDs — one showing buffer EMPTY, 
the other (OVER) blinking when data on the 
disk exceeds 580K, staying on when it 
exceeds 640K. 

In addition, a RESET switch is accessible 
through a small hole in the front panel. The 
disk drive also incorporates a LED that comes 
on when the drive’s head is moving. 

The four connectors for the serial input 
and output and the parallel input and output 
ports are found on the rear face of the unit, 
providing for a neat installation where all the 
leads may be dressed out of the way, and mak- 
ing for unimpeded operation in contrast to 
those buffers we’ve seen where the input con- 
nector is on the front of the cabinet and the 
output lead on the back. 

Set into the base of the unit and accessible 
through a slot are three sets of DIP switches 
which control the configuration of the input 
and output ports, baud rates and handshak- 
ing required. 

As would be obvious from the number of 
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connectors on the back of the unit, the SYA- 
350 allows for both serial and parallel buffer- 
ing. However, an exceptional feature is the 
buffer’s ability to accept incoming serial data 
(at a preselectable data rate) and output it to 
the parallel port, and vice versa. A point to 
note here is that, for serial input and output, 
bit rate conversion is available, enabling you 
to take in data at the maximum rate (9600 
bps) and output it at a rate to suit your plotter. 
Serial input/output data rates selectable are: 
150, 300, 600, 1200, 2400, 4800 and 9600 
bps. 

Another useful feature of the Roland SYA- 
350 is the ability to queue a number of files in 
the buffer memory or on its 3.5” disk. This 
means that the host computer could send, 
say, three drawings that were generated on a 
CAD package one after the other out the serial 
port at 9600 bps. Then, assuming your plotter 
accepts data at only 2400 bps, the buffer 
could happily deliver your data to the plotter 
without tying up the computer for the length 
of time to transfer at 2400 bps and the compu- 
ter is freed for further use. In addition, each 
piece of equipment in your system can be 
configured for the most productive arrange- 
ment, and when it comes to draughting, pro- 
ductivity is a prime concern. 

The ability to “replot” previously output 
‘nformation is also a great time-saving fea- 
ture of the Roland buffer. Consider this situa- 
tion: you are in an office, using your PC and 
you are ready to plot an important drawing, 
however the plotter is not working at present 
and the serviceman is still working-out the 
problem. This would present no difficulty to 
you as the drawing could be output to the buf- 
fer and stored on the data disk. Later on, 
when the plotter is working again, all that 
needs to be done is the buffer and plotter con- 
nected together and the REPLOT button on 
the buffer pressed. This is all done without 
tying-up the computer or wasting time wait- 
ing for the plotter to be fixed. 

Why wouldn’t saving to a floppy in the 
computer achieve the same result? While sav- 






ing to a floppy is relatively quick, when it 


comes to plotting later, the computer is tied 
up during the plotting process. > 
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Operation 


The operation of the buffer can be controlled 
either from the front panel, or by embedded 
software commands providing a flexible, 
easy to use system. 

Overall operation is quite straightforward 
after the input and output configuration has 
been decided upon. Initially the three sets of 
DIP switches on the base of the unit need to 
be set. The first of these instructs the buffer as 
to the format (parallel or serial) and the speed 
of the incoming data (if serial). The second of 
these DIP switches informs the buffer of the 
format for the outgoing data. The third is 
used to setup the handshaking method, 
whether it be software or hardware hand- 
shaking. : 

After the DIP switches have been set, the 
cables then need to be connected to the back 
of the unit at the appropriate connectors. The 
connectors are all industry standard, with 
the serial connections being terminated with 
DB25 sockets, and the parallel inputs and 
outputs using Centronics standard 36- and 
14-way sockets respectively. 

The next step to installing the buffer 
involves preparing the data disk. Being a 
sophisticated buffer it requires special sys- 
tem software to be loaded from the data disk 
each time it is turned on. Preparing new 
disks is simple but a little time-consuming. 
The buffer comes with a master disk which 
contains the software necessary for format- 
ting and initialising blank disks. 

Once these installation procedures are car- 
ried out, the buffer is ready for operation. In 
its simplest form, all that need be done is the 
buffer turned on and the data disk inserted in 
the drive. After about thirty seconds the sys- 
tem software is finished loading and data can 
then be accepted as if the operator were out- 
putting direct to the peripheral device. 

One important option available at this 


point is the ability to dump the outgoing data 
onto the data disk and to the peripheral 
device, or only onto the data disk. This useful 
feature allows you to store data on the data 
disk for later printing or plotting, thus fre- 
eing-up the computer. This operation is 
selected from a button on the front panel. 

As mentioned earlier, the SYA-350 buffer 
can be controlled through simple software 
instructions. These are in the form of Escape 
codes sent from the host computer. Com- 
mands usually sent from the computer are 
transparent to the buffer and are ignored. 
However, a set of reserved commands are 
used to control the operation of the buffer. 

It would be too lengthy to detail them here, 
but the software commands offer greater con- 
trol over the operation and configuration of 
the buffer, allowing you to change the hand- 
shaking codes used, alter the size of the hand- 
shake and data buffers and a host of other 
functions affecting the way the buffer oper- 
ates. This feature affords the user a lot of con- 
trol over the inner workings of the buffer, 
making for a very powerful and flexible sys- 
tem. 


Did it save us? 


The consensus is that that 30 hours of “lost” 
time while plotting could be safely divided 
by a number ranging between four and ten. It 
depends to some extent on how you use the 
buffer’s facilities. 

You're probably asking “what's. the 
draughtsperson doing while a plot’s going 
on?” It’s a fair question. Nothing, or trivial 
tasks (“make work” housekeeping — unfortu- 
nately, time out for the comfort station and 
time for a plot rarely coincide). Sure, some 
work allocated for pen and paper on the con- 
ventional drawing board could be (and was) 
usefully done while a plot was in progress, 
but as typically only around 5%-10% (one to 


two days) of draughting hours in a month is 
spent this way, a significant amount of time is 
still lost waiting while plotting. 


In summary 


In conclusion, the SYA-350 buffer offers fea- 
tures which are unique in its price range. The 
inclusion of floppy disk storage is a feature 
we've not seen before in a buffer of this type. 
The memory capacity seems well suited to 
the application, matching the ‘standard’ 
memory capacity of many computers (e.g: 
PCs and compatibles) used for CAD systems. 

The flexibility of the I/O arrangement is 
worthy of special comment, particularly the 
availability of bit rate conversion on the 
serial ports permitting otherwise incompati- 
ble devices and software to communicate 
successfully. However, a top baud rate (at 
least for input) of 19,200 bps would have 
been a good idea. 

The manual supplied with the SYA-350 is 
exceptionally well written and overflowing 
with useful information for interfacing the 
various ports and detailed pinout descrip- 
tions for all the necessary connectors. 

The Roland SYA-350 buffer offers striking 
features unique to the buffer world and 
unheard-of for the price. As it retails at 
around $1200, the money saved in productiv- 
ity improvement makes it a modest invest- 
ment indeed. 

Particularly suited to the rapidly growing 
CAD market, the SYA-350 would certainly 
streamline any computer system using 
today’s advanced CAD software and ink-pen 
plotters. We found it irresistible. 

Jamye Harrison 


The review unit was kindly supplied by 
Roland Corporation Australia Pty Ltd, 50 
Garden St, South Yarra 3141 Vic. (03)699 
8488. 
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PROBE 
OR 
Loop" 50 OHM 

3dB IN-LINE 

ATTENUATOR 


tion having a 50 Ohm dummy load (termination) plugged into 
the leg of the T: If you're using an in-line attenuator, only a small 
amount of attenuation is necessary to ‘tame’ the amplifier, 1 dB 
to 3 dB is fine. There’s plenty of gain, so the trade-off is not a dis- 
advantage. If you wish, you could modify the pc board to 
accommodate a pi-section attenuator of 1-2 dB in each of the 
input and output striplines, using chip resistors. 

When ‘sniffing around’ low level circuits at UHF with a fre- 
quency counter, a good input lead is a length of coax with a 
small loop at one end and a BNC plug at the other. Expose a 
length of the inner conductor and dielectric, say about 20-30 
mm long. Cut off a few millimetres of the outer sheath to expose 
the braid, and expose about 5-6 mm of inner conductor. Tin 
them lightly. Bend the inner conductor/dielectric around and 
solder the exposed inner conductor to the outer braid. 

If connecting the unit directly to a circuit, ensure that the 
input level of +5 dBm (about half a volt RMS) is not exceeded. 


2506 AMP 
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presented with his prize, a Philips PM2618X/01 digital 
multimeter, by Graham Blanchett of Philips Scientific & 
industrial last December. The contest results were announced 


in the December issue. 
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Notes on the AEM3505/AAPRA C64 
packet modem 


The AEM3505 packet modem project for the Commodore 64 
computer has proved to be extremely popular and with so 
many of the projects being built, it is inevitable that some 
constructors will experiment with the circuit in an effort to 
improve the operation or overcome minor problems. 

Fortunately, some of those experimenters have provided 
some feedback and given us details of modifications and 
changes which we can share with our readers. 

The first modification involves changing the value of 
capacitor C5 from 1n5 to 4n7. This change will result in the 
amplitude of the two tones in the signal applied to the 
XR2211 being closer to each other than was previously the 
case and thereby giving improved demodulator performance. 

The second modification involves the change in value of 
resistor R18 from 22k to 10k. Some constructors have experi- 
enced problems with the relay failing to switch correctly and 
this modification overcomes the problem. Whilst on the sub- 
ject of the PTT relay, some constructors have elected to leave 
the relay out of the circuit and use the “alternate PTT” signal 
to switch the transceiver. It is important if using this method 
to also remove the protection diode D1 or incorrect circuit 
operation will result. 

The final suggestion involves a problem with the computer 
inexplicably “hanging up” when the modem is left con- 
nected. This was a sticky problem and was initially thought 
to be a software “bug”. The problem was eventually tracked 
down to the 5 V supply from the 7805 regulator when it was 


realised that the fault did not occur when the computer's 5 V 
supply was used to power the project. 

It would appear that the majority of 7805 regulators availa- 
ble do not actually output exactly 5 V, but a slightly higher 
value of around 5.25 — 5.3 V. Whilst this value is within 
specifications for TTL circuitry and should not normally bea 
problem, it seems that the 6522 interface chip used in the 
Commodore computer is very intolerant of the higher vol- 
tage. 

There are two possible solutions to the problem, either of 
which can be used. The most obvious cure is to use the 5 V 
supply from the computer itself. Simply lift the output leg of 
the 7805 regulator and connect the vacant pc board pad to the 
5 V supply from the computer available on pin 2 of the expan- 
sion connector. The second method which can be used to 
lower the voltage from the 7805 is to connect a diode in series 
with its output. The output pin of the 7805 regulator should 
be lifted free of the board and the diode connected with the 
anode to the output pin and the cathode to the pc board pad. 
By using a silicon diode such as a 1N4001, the output from 
the 7805 regulator will be reduced by around 0.5 volts due to 
the voltage drop across the diode junction. 

In addition to the suggestions and modifications outlined 
above, there were a couple of minor errors in the circuit diag- 
ram published in the July 1987 issue, page 75. In the mod- 
ulator circuit, the signal marked “audio in” which is con- 
nected to pin 2 of the XR2206 should read “audio out”. Also, 
in the same diagram, the trimpot RV2 is incorrectly shown as 
4k7. The correct value for RV2 is 47k as indicated in the parts 
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Figure 5.14. Time delay of the three filters described in Figure 
5.12, but with the passband ripple increased to 1.0 dB. 


shape of the Butterworth curve has not changed, but you can 
see the considerable increase in the magnitude of the kinks in 
the curves for the Chebychev and Elliptic filters. Again the 
Chebychev is the worse because of its higher order. All of this 
simply means that for audio work, it is essential to keep the rip- 
ple in the passband as low as possible consistent with the 
desired cutoff slope. One of the advantages of elliptic filters is 


that you have several variables that you can trade off to get the 
filter to cope with just about any problem. 
The good things about Elliptic filters are: 


© Steepest possible slope near the cutoff frequency 

e Same ripple in the passband as Chebychev filter 

@ Steepness of cutoff can be traded against passband ripple 

@ Least number of sections needed for a given cutoff slope 
and hence 

e@ Cheap 

@ Lower Qs needed than in a Chebychev for equivalent cutoff 
slope 

e Less phase shift and time delay than Butterworth or 
Chebychev for the same cutoff slope 

e@ Easy to tune 

e Standard filters easy to design from tables 


The not so good things are: 
e Passband response not as smooth as Butterworth 


e Ripples in the phase shift and time delay, particularly for 
high values of passband ripple and high order 


© Difficult to design non-standard filters without a computer. 


a 


THE PROGRAMS published in the first three parts of this 
series, plus the programs for obtaining non-standard resistors 
and capacitors from standard values (published in November 
‘87) are available on 5.25” disk (MS-DOS) ready to run on an 
IBM PC or close compatible, for just $29.95, post paid. Send 
your orders to: AEM Software Service, PO Box 507, Wahroonga 
2076 NSW. 
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The Last Laugh 


ROY grew up in a dog-loving household. 
Towards the end of primary school, he 
started to tinker with crystal sets and old 
radios. Then, moving on to high school, 


he graduated to record players and 


amplifiers, light organs and, around 
HSC, he got into microcomputers. He 
once built a little device that kept track 
of the family dog by means of a little 
‘transponder’ tied onto the canine’s col- 
lar. A box of tricks hooked up to the I/O 
port on his computer sent out a series of 
timed pulses that were repeated by the 
transponder. The computer measured 
the round-trip transmission time, com- 
puted the distance and drew a radius on 
a neighborhood map on the computer’s 
monitor. Very trick. 

Ever the tinkerer, he gained a deserved 
reputation of being able to “. . .fix any- 
thing electronic’. It seemed a natural, 
then, that he went to work in the service 
department of a large, well-known elec- 
tronics company and attended the local 
TAFE part-time doing a course in elec- 
tronics. 

With his very first pay packet, he 
bought a pair of fashionable new shoes 
during lunch hour. Naturally, he wore 
them to work. He cautioned his work- 
mates not to scuff them, spill their cof- 
fee/tea/Coke on them, or to splash mol- 





ten solder on them as they were wont to 
flick their irons floorwards to clear 
excess solder from the tip. One of his 
ebullient workmates, Eric, broke into a 
rendition of that old Elvis R&R classic, 
“Blue Suede Shoes”. Roy was but mildly 
amused and underlined his caution. 

He needn't have worried. 

In the early hours of the next morning, 
the family pooch blotted its copy book 
by sneaking into his bedroom and, to 
satisfy some primeval canine urge, 
knawing on the toes of his new brogues. 
Roy was definitely not amused! 

That day, his workmates could not 
contain their amusement when they 
spied the state of Roys new shoes. 
Perhaps out of loyalty to the family fido, 
or pique, or just plain embarrassment at 
the situation, Roy refused to divulge 
how his new shoes had befallen such a 
fate. . 

“Who's been biting on your brogues, 
then?”, one jeered, which brought guf- 
faws from the gallery. Encouraged, he 
went on with “Who put the rebate in 
your Reeboks, Roy?” 

Scowling, Roy turned to his work- 
bench, thrusting his feet well under, 
planting them firmly on the edge of the 
low shelf that ran beneath the row of 
benches. In so doing, he disturbed the 
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| don’t think 

I'll every get the hang 

of this new-fangled 
surface mount technology! 


corperate cat that had found a pleasant 
place to sleep in the cleaning cloths 
stored under there. 

Miffed, the cat jumped out and 
stalked off to find more secure lodgings. 

Spying the miffed moggie, Eric leaped 
forward and, to the tune of a well-known 
jazz number, broke into: 

“Pardon me Roy, is that the cat that 
chewed your new shoes?”! 


Silly Season Contest 


Wow! The response to our Silly Season 
Contest (this page, December ‘87 issue), 
has been just fantastic!. Given an approp- 
riate (?) challenge, we're hugely pleased 
at just how inventive you can be. Many of 
the entries are tremendously amusing 
and very clever, using technical facts to 
weave a farcical tale in answer to the ques- 
tions. Great stuff! 

We'll bring you some of the (publisha- 
ble!) replies over the next few months, 
and announce the winner in March (as- 
suming we can adequately judge it in 


time!). a» 








SPECIAL OFFER TO AEM READERS 


BUILD YOURSELF A SUPER 
COMPUTER! 





eee0eeeeseeeeoeseeneee? <casnte bik Ge eCAA ASAD ASAE RME LOR TAS CEES s AMS RENE SEN EASA EET EE Teese see ee Meee ES SS eee Shee eee eee 


BY SPECIAL ARRANGEMENT BETWEEN MAESTRO 
DISTRIBUTORS AND THE MAGAZINE, MAESTRO 
DISTRIBUTORS ARE ABLE TO OFFER A COMPLETE KIT OF THE 
AEM4000 SUPER COMPUTER PROJECT FOR JUST 


$ 699 mic, (ax. $629 ex.tax plus $8.00 for delivery to your door 


FEATURES © Novix NC4016 Forth processor @ Programmed directly ina high level language — Forth 
@ Fast — up to 8 MIPs (million instructions/second) ®@ On-board EPROM burner @ On-board A-D/D-A interface 





Can be used “stand alone” (with a serial terminal) or plugged into a PC or clone (it’s NOT a “speedup” board). 


Here’s an opportunity to participate in the leading edge of electronics/computing technology at an 
affordable price — the AEM4000 Super Computer designed by Maestro Distributors (famous for the 
AEM4610 Supermodem). This is a high quality kit featuring a fibreglass through-hole plated pc board 
with silk-screened component annotation. It comes with all necessary components, including IC 
sockets, plus construction and test instructions. Maestro offer a “we'll fix it for you” service for a 
nominal fee, plus parts, if you can’t get your project going. 


This offer is made by Maestro Distributors and AEM is acting as a clearing house for orders. 


Fill out the coupon and mail it today, or phone (02)555 1677 and “pledge your plastic”. 


Send to: “AEM Super Computer Offer’, 
1st Floor, 347 Darling St, BALMAIN 2014 NSW 


es ee en ee Ea nee 


COUPON Bankéard, NO? ..¢042.40 8528 48H 44 G4 eb awe Bee GEES 

Mastercard, NO? «4 4.%344 204 Fee eo tde Be SE ee em SEs 

Please send me AEM4000 Super Computer Kit(s) at Wists NO? uaaed eee e ed 46 He HE Gee ee Gee ee EHS ES 

$699.00 tax paid, $629 ex. tax, plus $8.00 delivery. SNC ee ee ee ee 
ITenclose $ total. Iam paying by: (unsigned credit card orders cannot be accepted. ) 

| NamG? «cds 4464 Sek OS HERE Be HERES OES EERE 

CHEQUESING? go g-e ae eed Bea EEE s ORES RA SET ERED ES Address: og 5 6 ed Ge RO ERS EHO Be ORR Ee EM Oe HESS 

Money OME NGL .cuueeebnapaeeadee ser aeen tg eee AP peo e wee see Some Postcode: .........--- 


* Make cheques or money orders payable to “Maestro Distributors” (Orders despatched to Maestro within 24 hrs of receipt at AEM) 





SIEMENS 


SIPMOS saves gram 
joules and bucks 
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Siemens new power 
transistors are a boon 
for designers. 


By using SIPMOS® power transistors, 
you Can develop systems with 
smaller, lighter power supplies. 
And which are more 
economical and reliable. 
Furthermore, SIPMOS 
transistors are extremely 
fast switching and easy to 
parallel, with no secondary 
breakdown. 

Most importantly, these 
advanced features increase the 
design possibilities for switch mode 
power supplies, asynchronous motor 
controls, audio amplifiers, 

DC convertors, proximity switches 
and inverters. 

Innovative SIPMOS components 
arise from discoveries at the very 
forefront of technology. 


The range includes: Apo QD 

L] P channel and N channel. _— Lo DB / / 

(J Small signal transistors including a : mr a , 
surface mount types. 

(J FRED FETS with fast recovery 
reverse diode. 

L] SMART FETS. 





Siemens Ltd. 
And other superior SIPMOS- 544 Church Street, Richmond, Vic. | 
components are currently being Melbourne: (03) 420 7318 Sydney: (02) 436 8730 lic stale Riecned Bae 6477 
i l Brisbane: (07) 369 9666 Perth: 2 0123 CHEE Ue ala AUSIC 
developed by siemens higher Cen) i Protronics Pty. Ltd. (08) 212 3111 
technology. Bigiib Western Australia: Reserve Electronics 
istributors (09) 328 9755 
For more infor mation, contact your Victoria: Promark Electronics (Vic) (03) 878 1255 Tasmania: Components Resources 
nearest Siemens office. Queensland: ECQ Electronics (07) 376 5677 (002) 23 4263 


Siemens. A higher technology 
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We Have A Multimeter 
To Suit Your Needs! 


Australia’s Best Range Of Multimeters 


Looking for a Multimeter? You'll find the right one at Dick Smith Electronics. 
Our comprehensive range of both analogue and digital models includes 
top-of-the range meters from Fluke and other well-respected brands. 


Ranges Ranges 
Plus dB Plus dB 
With 2K/volt With temper- 
sensitivity. ature test 











Electronic 


FET VOM 
Reads Pk-Pk 
& RMS! 

Cat Q-1143 






















Cat Q-1000 Cat Q-1028 $89 95 
$22.95 ' $74.95 

14 Range 3.75 Digit Engine — Digital 

Multimeter | zee) Pocket-sized’ Analyser Clamp 


With auto/ 
manual 
ranging and 
overload 
protection 
Cat Q-1575 


Digital, checks 
RPM, dwell 
angle, points 
& battery 
charge system 
Cat Q-1554 


$129 


3.5 
Digit 

_ Has 25mm 
display and 
bar graph 
Cat Q-1538 


$159 
Fluke 77 


Series II with 
‘touch hold’, 
diode test, 
continuity 
beeper and 
auto self-test. 
Cat Q-1607 


359 


Has 3.5 digit 
display, auto- 
polarity and 
diode test. 
Cat Q-1420 


$29.95 


Pencil 
Style 
With danger- 


ous voltage 
indicator 


Cat Q-1580 


$149 


Fluke 12 
With 3.75 
digit (4,000 
count) display, 
~ min/max 
record and 
time stamp. 
Cat Q-1612 


$179 


3 1/2 Digit 
| display 





Fluke 87 
Fast 3 3/4 
digit 4000 
count mode, 
high resolu- 

_ tion 4.5 digit 
20000 count 
mode. 

Cat Q-1610 


$719 


4.5 Digit 
DMM 
Complete 
with test 
leads and 






For more information or the location 
of your nearest store call (008) 22 6610 © 


(Free Call) or, in Sydney (02) 888 2105 ELECTRONICS 


FOR THE FULL RANGE OR MULTIMETERS, SEE OUR 1993/94 CATALOGUE 











KENWOOD 


PROGRAMMABLE 
DIGITAL STORAGE/ANALOGUE OSCILLOSCOPES 


68-9900 ntroducing a range of 





oscilloscopes offering the 
best of both worlds: 
up to 100 MS/s simultaneous 


-ch | digital ling plus 
4-channel digital sampli B pis 


real time performance - in one 


compact instrument. 


The top of the range DCS-9300 is the first 
unit in its class to provide four independant 
100 MS/s A/D convertors and ImV to 5mV/ 
division range attenuators in a compact 

100 MHz 4-channel real-time oscilloscope. 
With programmable set-ups, direct control 
and menu command interface, waveform 
manipulation and one-touch switching from 
conventional real-time and digital storage 
modes, the DCS-9300 is the professional 
solution to your application needs. 
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FOR EXPERT SALES SERVICE AND 
TECHNICAL ASSISTANCE 
Contact your Nilsen representative 
Victoria Tel: (03) 419 9999 Fax: (03) 416 1312 
dee ; te o se ee ix fe sea ae NILSEN INSTRUMENTS PTY LTD — ACN. 004 151 384 
South Australia Tel: (08) 268 2300 —~Fax: (08) 347 0347 150 OXFORD ST. COLLINGWOOD VIC. 3066 
Fax: (09 





